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Stirring  Up  of  those  tjTies  of  pavement  only  which  have  proved 


Labor  Troubles 

OW  badly  high  ideals  are  needed  for  the  recon¬ 
struction  program  has  already  been  shown  by  the 
outburst,  in  the  very  week  of  the  armistice,  of  William 
H.  Barr,  president  of  the  National  Founders’  Associa¬ 
tion,  regarding  labor,  and  the  immediate,  belligerent 
reply  of  Mr.  Gompers.  It  is  exceedingly  unfortunate 
that  Toryism  should  so  foolishly  have  shown  its  head, 
and  Mr.  Barr’s  belated  word  that  he  was  not  seeking 
strife  cannot  remedy  the  situation.  The  evil  has  been 
done.  By  taking  a  conciliatory  attitude  in  the  first 
instance,  by  urging  that  “justice  and  humanity’’  rule 
in  the  adjustment  of  the  labor  situation,  he  could  have 
helped  instead  of  hindered  the  orderly  solution  of  this 
very  difficult  problem.  There  are  many  Tories  still  in 
the  employing  ranks,  believers  in  the  divine  right  of 
kings  to  do  as  they  please,  but  happily  the  leaders 
among  our  business  men  see  that  for  the  best  interests 
of  our  country  “justice  and  humanity’’  must  prevail. 
But  how  much  it  would  help  if  this  slogan  were  uni¬ 
versally  adopted  and  the  outbursts  of  the  Barrs  be  thus 
prevented ! 

A  Highway 
Issue 

HIS  issue,  devoted  in  large  part  to  highway  matters, 
is  published  to  anticipate  by  a  week  the  great 
highway  convention  which  is  to  convene  in  Chicago  in 
the  week  after  next  (Dec.  11  and  12).  By  its  appear¬ 
ance  a  week  in  advance  it  will  serve  to  emphasize  again 
the  importance  of  that  meeting.  The  convention,  com¬ 
ing  as  it  does  after  a  period  of  curtailment  in  highway 
work,  after  the  marvelous  war-demonstration  of  the 
utility  of  highway  transportation,  and  at  the  beginning 
of  an  era  of  probably  unprecedented  highway  expansion, 
pulls  strongly  upon  every  man  who  is  concerned  with 
highway  problems.  The  principal  questions  to  be  dis¬ 
cussed  will  be  the  public  road  policy  of  the  future  and 
the  relation  between  the  two  instruments  of  highway 
transportation — the  road  and  the  vehicle.  As  a  con¬ 
tribution  to  the  discussion  of  the  latter  question  there 
are  given,  beginning  on  p.  968  of  this  issue,  the  views  of 
representatives  of  the  three  chief  parties  at  interest  in 
highway  transportation — the  user,  the  vehicle  manu¬ 
facturer  and  the  engineer.  We  commend  most  heartily 
these  articles  to  our  readers,  particularly  as  all  three 
interests  agree  that  the  five-ton  truck  is  the  desirable 
maximum  under  present  conditions.  We  commend,  too, 
the  vigorous  introductory  paragraph  of  Mr.  Breed’s 
article  and  that  paragraph  in  which  he  urges  the  use 


equal  to  the  heaviest  traffic.  Every  engineer  and  tax¬ 
payer  should  be  at  one  with  him  when  he  says:  “The 
demands  of  traffic  are  upon  us.  We  have  lagged  behind 
since  1902.  For  the  sake  of  national  prosperity,  we 
can’t  afford  to  lag  behind  any  longer;  we  can’t  afford 
to  squander  wealth  and  energy  upon  experimentation 
with  unsatisfactory  types.’’  We  must  all  agree  that 
there  has  been  not  only  too  much  experimentation  but 
too  much  blind  persistence  in  the  use  of  types  that 
clearly  have  no  place  in  present-day  trunk  highway  con¬ 
struction.  This  view  will  surely  be  one  of  those  that 
will  be  emphasized  at  the  Chicago  convention. 

Efficient  Shipbuilding 

Along  the  Great  Lakes 

EN  accurately  informed  about  shipyard  work 
throughout  the  country  say  that  the  yards  on  the 
Lakes  are  building  ships  at  lowest  cost.  'These  same 
yards  have  established  a  remarkable  record  of  output, 
as  told  on  page  978,  by  contributing  during  many 
months  one-third  of  the  entire  steel-ship  tonnage  de¬ 
livered  to  the  Emergency  Fleet  Corporation.  Because 
of  this  twofold  distinction,  the  methods  of  the  Lakes 
shipyards  have  a  peculiar  claim  on  the  attention  of 
shipbuilders.  A  series  of  articles  on  those  methods, 
beginning  in  this  issue,  has  been  prepared,  to  furnish 
a  basis  for  study.  Economy  of  hull  construction  is 
certain  to  become  steadily  more  important  in  the  de¬ 
velopment  of  the  American  shipbuilding  industry.  Full 
exchange  of  knowledge  between  the  various  shipyard 
districts  of  the  country  is  the  be.st  means  of  furthering 
progress  in  this  direction.  But  in  any  analysis  of  the 
work  along  the  Great  Lakes  one  point  must  be  taken 
into  account:  Perhaps  outweighing  method,  the  spirit 
of  energy  animating  the  shipbuilders  of  the  inland 
seas  is  an  essential  part  of  the  secret  of  their  achieve¬ 
ments. 

Shipyard  Efficiency 

Reflected  in  Riveting 

ROGRESSIVE  improvement  in  shipyard  rivet-driv¬ 
ing,  despite  a  continuing  shortage  of  trained  men, 
is  an  index  of  efficiency  in  yard  management.  In 
the  development  stage  of  the  yards,  shipbuilding 
operations  could  not  be  organized  in  such  a  way  as  to 
yield  a  high  output  per  man.  This  was  as  true  of 
shops,  transportation  and  erection  work  as  of  riveting, 
but  the  detailed  recording  of  performance  for  the  latter 
made  it  the  outstanding  element  of  the  shipbuilding 
situation.  Improvement  of  the  production  system  in 
the  yards  correspondingly  finds  expression  in  higher 
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riveting:  figures.  Piecework  payment  is  one  of  the  in¬ 
struments  of  efficiency.  Yard  tests  have  proved  con¬ 
clusively  that  time  payment  grives  inferior  rivet  outputs ; 
yet  during  the  period  when  the  yards  were  not  fully 
organized  for  the  extra  burden  of  work  placed  upon 
them,  when  speed  had  to  be  secured  at  the  cost  of 
efficiency,  piecework  riveting  was  not  everywhere  prac¬ 
ticable — in  some  instances  it  was  impossible  even  to 
supply  work  regularly  enough  to  enable  the  gangs  to 
make  fair  earnings  on  piecework.  Since  then,  extension 
of  piecework  and  rise  in  rivet  output  have  gone  hand 
in  hand.  The  shipyards  are  working  under  full  pres¬ 
sure,  and  specialist  training  is  helping  to  solve  the 
remaining  difficulty  of  labor  supply. 

Concrete  Consistency 
Criterion  Needed 

Tests  have  demonstrated  that  there  is  such  a  thing 
as  precisely  the  right  amount  of  water  to  mix 
in  a  batch  of  concrete.  More  or  less  than  this  amount 
reduces  compressive  strength.  On  the  actual  job,  how¬ 
ever,  such  things  as  the  method  of  placing  or  the  size 
and  congestion  of  the  forms  make  it  usually  necessary 
to  use  a  different  proportion  of  water  than  that  which 
will  give  the  greatest  strength  in  an  isolated  specimen 
of  the  same  concrete  under  laboratory  conditions.  Thi.s 
variation  from  the  optimum  amount  of  water  must  be 
regulated  by  the  skill  and  experience  of  the  director 
of  the  concreting,  so  that  in  spite  of  the  accepted  neces¬ 
sity  for  a  definite  water  content  there  is  today  more 
difficulty  in  determining  the  proper  consistency  of  a 
concrete  mix  than  there  was  in  the  old  days  when  the 
amount  of  water  used  was  a  more  or  less  negligible 
factor.  What  is  lacking  is  some  definite  criterion  of 
consistency  which  may  be  used  as  a  measure  of  future 
strength.  The  need  for  this  criterion  is  nowhere  more 
clearly  seen  than  in  the  manufacture  of  the  numerous 
concrete  barges  and  ships  now  under  way.  Ship  con¬ 
crete  must  be  of  the  best.  The  thin  walls  must  be 
of  maximum  density  and  strength.  Both  engineers 
and  contractors  in  the  various  yards  are  at  one  in 
their  efforts  to  produce  the  best  possible  material  under 
the  conditions,  but  in  practically  every  yard  during 
concreting  there  is  a  controversy,  generally  amicable — 
though  sometimes  toward  the  end  of  a  thirty-six-hour 
continuous  run  somewhat  acrid — between  the  engineer 
who  is  insisting  on  a  mix  of  what  he  considers  optimum 
dryness  and  the  contractor  who  wishes  to  put  in  suffi¬ 
cient  water  to  insure  the  easy  flow  of  the  concrete 
around  the  steel.  So  long  as  the  measure  of  consistency 
is  in  the  eye  of  the  expert,  just  so  long  will  there  be 
this  difficulty. 


Is  the  Shipping  Program  to  Be 
Ruthlessly  Cut? 

Rumors  credit  the  Shipping  Board  with  reducing 
the  number  cf  concrete  ships  at  each  of  the  five 
Government  yards  from  eight  to  two,  and  with  putting 
the  full  responsibility  for  construction  and  costs  into 
unfriendly  hands.  We  hope  that  the  report  is  not  true. 
Such  action  will  brand  the  board  as  definitely  unfair 
to  the  concrete  ship  and,  what  is  more  vital  at  this 


critical  period,  will  unsettle  the  whole  shiphu  in 
dustry.  The  successful  completion  of  the  !_>■ 
voyage  of  the  concrete  freighter  “Faith”  lift  con¬ 
crete  ship  from  the  plane  of  the  experimental.  i  crpte 
vessels  can  be  built  that  will  safely  car-y  oceai.  ijrhf 
their  future  depends  on  co.st,  not  on  structural  .  iUtv 
Unless  the  new  Government  concrete  ships  arc  ..  ie  in 
sufficient  numbers  to  absorb  the  cost  of  the  .  al¬ 
ready  built  and  material  already  purchased  for  r.  altiple 
ship  production,  the  few  ships  assigned  to  ea  h  yard 
by  the  reported  curtailed  program  will  be  comm-  reiallv 
impracticable.  Is  the  Shipping  Board  willing  to  take 
the  responsibility  for  killing  so  promising  an  addition 
to  the  American  merchant  marine  by  such  a  subterfuge? 

If  the  concrete  ship  is  a  failure,  let  the  board  cancel 
all  the  contracts  and  shut  down  all  the  yard.s.  This 
is  no  time  to  send  good  money  after  bad.  If  it  is 
economically  doubtful,  let  the  new  construction  program 
be  concentrated  in  one  or  two  yards,  so  as  to  a.s,sure 
efficient  production.  But  we  are  entitled  to  know  how 
and  why  the  concrete  ship  has  failed,  if  that  is  the 
opinion  of  the  board. 

But  the  greater  danger  from  this  rumored  action 
lies  in  the  evidence  it  would  afford  of  a  thoughtle.s.s 
cutting  of  our  shipbuilding  program.  If  the  concrete 
ship  program  is  to  be  so  summarily  dealt  with,  who 
knows  what  will  be  done  with  the  other  programs?  The 
fabricated  ship  is  also  an  experiment,  an  experiment  in 
construction  methods.  Will  the  capital  and  labor  in¬ 
terested  in  the  fabricating  yards  soon  have  to  look  to 
other  fields  of  endeavor?  As  we  pointed  out  last  week, 
this  is  no  time  for  hasty  action  in  shipbuilding  control. 
Every  move  today  will  be  reflected  in  our  industrial 
conditions  and  our  marine  position  a  year  from  now. 
The  gentlemen  at  Washington  and  Philadelphia  who 
administer  our  ship  program  are  responsible  to  the 
people  not  only  for  this  mortgage  on  the  future  but  for 
the  money  they  are  now  spending.  Their  trust  today 
is  quite  as  solemn  as  it  was  when  all  that  was  re¬ 
quired  of  them  was  to  produce  ships  regardless  of  cost 


Minute  Mix  Justified  by  Extensive  Tests 

For  some  years  “a  batch  a  minute”  has  been  a  slogan 
of  concrete-mixer  manufacturers.  It  implies  a  time 
allowance  which  on  the  one  hand  was  rarely  reached  in 
rush  concreting  or  under  lax  inspection,  and  on  the 
other  w^as  frequently  condemned  as  too  short  by  the 
theorists.  These  latter,  backed  by  a  few  tests,  assumed 
that  increase  in  time  of  mixing  made  a  proportionate 
increase  in  the  dispersion  of  the  cement  through  the 
mass  and  consequently  a  proportionate  increase  in  the 
strength  of  the  resulting  concrete.  The  limit  of  this 
proportionality  was  not  definitely  fixed,  nor  was  the 
curve  of  increase  assumed  to  be  a  straight  line;  they 
believed  that  2  min.  was  enough  better  than  one  to  jus¬ 
tify  its  specification,  and  that  5  min.  was  better  still, 
though  perhaps  not  warranted  economically.  Tests  of 
unprecedented  extent  are  now  available  to  show  that  the 
mixer  makers  were  the  nearer  right  of  the  two.  The 
tests,  of  course,  refer  only  to  the  present  state  of  the 
art  and  to  the  drum  type  of  mixer.  In  other  words, 
they  tell  nothing  about  the  possibilities  of  long-time 
mixing  with  different  types  of  incorporation. 
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Those  tests,  a  part  of  a  most  elaborate  series  on 
the  whole  subject  of  concrete  making  reported  by  Prof. 
I)  A.  Abrams  of  Lewis  Institute  before  the  last  meeting 
of  the  .American  Concrete  Institute,  are  now  just  about 
to  bfe  made  available  in  the  Proceedings  of  the  institute. 
Thev  show  that  while  there  is  an  increase  in  strength 
with  time  of  mixing  in  a  3i-ft.  batch  mixer,  the  curve 
of  increase  drops  off  quickly  after  from  45  sec.  to  1 
min.  For  instance,  the  average  of  all  the  tests,  num¬ 
bering  more  than  3000,  shows  that  the  increase  in  three 
months’  strength  from  1  to  2  min.  mixing  is  about  7% ; 
from  1  to  5  min.,  about  15%,  with  no  further  increase 
for  the  10-min.  mix.  Between  I  min.  and  1  min.  the 
increase  was  about  6%.  Many  of  the  tests  showed  no 
important  gain  in  long-time  strength  by  mixing  longer 
than  1  min.,  although  the  7-day  and  28-day  strength 
seemed  to  be  raised.  On  the  basis  of  these  tests  Pro¬ 
fessor  Abrams  rightly  concludes  that  1  min.  in  the 
mixer  gives  maximum  concrete  efficiency  in  so  far  as 
mixer  output  is  concerned,  and  recommends  that  this 
period  be  adopted  as  standard.  So  many  other  factors 
enter  into  the  strength  of  concrete  that  prolonging  the 
mixing  period  is'  of  doubtful  economy.  Then,  too,  the 
occasional  inevitable  failure  to  meet  that  time  by  a  few 
seconds  will  not  cause  any  dangerous  loss  of  strength. 

One  minute  of  turning  in  the  drum,  the  logical  de¬ 
duction  from  the  tests,  is  not,  however,  the  same  thing 
as  “a  batch  a  minute.”  The  manufacturers’  slogan  is 
justified  only  to  the  degree  that  the  mixing  plant  is 
operated  efficiently.  In  some  plants  the  mixer’s  inactive 
moments  are  practically  negligible,  so  rapidly  does  load¬ 
ing  follow  dumping,  but  to  turn  out  60  batches  per  hour 
and  yet  approximate  a  1  min.  mixing  time  for  each  re¬ 
quires  a  fine  coordination  of  all  parts  of  the  plant,  in 
which  the  mixer  is  only  a  small  part.  The  1-min.  mix 
will  give  good  concrete,  acceptable  to  any  engineer,  but 
the  contractor  working  to  such  a  specification  must  have 
the  best  of  plant  design  and  operation  if  he  expects  to 
approach  the  mixer  manufacturers’  standard  of  eco¬ 
nomical  operation. 


A  New  Era  in  Highway  Transportation 

Looking  back  over  the  period  of  the  war,  one  is 
amazed  at  the  increase  in  the  use  of  the  highways 
for  motor  transportation.  The  four  years  of  conflict 
have  put  us  in  a  new  era.  The  various  problems  in¬ 
volved  in  carriage  over  the  roads  have  increased 
immensely  in  importance.  The  danger  is  that  we  may 
fail  to  grasp  the  true  import  of  the  war’s  lessons  and 
think  and  plan  on  a  scale  far  below  the  demand  or 
the  opportunities. 

Before  the  war  who  could  have  suggested  without 
incurring  ridicule  the  transportation  of  an  army  divi¬ 
sion  of  38,000  men,  with  all  its  equipment,  over  a 
distance  of  160  miles  in  16  hours?  Who  could  have 
anticipated  a  motor-transport  system,  such  as  saved 
Verdun,  when  for  two  and  a  half  months,  day  in  and 
day  out,  a  truck  passed  a  given  point  in  each  direction 
every  22  seconds?  Who  could  have  said  without  being 
dubbed  a  dreamer  that  the  inadequacy  of  our  rail  trans- 
|)ortation  system  would  force  the  use  of  motor  trucks 
for  long-distance  express  service  between  points  as  far 
ftpart  as  Washington  and  New  York?  Such  develop¬ 
ments  were  beyond  the  expectations  of  even  the  most 


enthusiastic  highway  advocates  five  years  ago;  today 
even  the  man  in  the  street  regards  them  as  commonplace. 

Nor  is  the  mere  number  in  use  or  the  length  of 
runs  the  full  measure  of  the  motor  truck’s  value.  It 
has  demonstrated  an  adaptability  that  is  truly  stag¬ 
gering.  At  home  no  service  has  seemed  too  severe  for 
it,  nor  any  commodity — the  most  delicate,  the  most 
unwieldy,  or  the  most  bulky — impossible  of  accommo¬ 
dation.  In  the  war  zone  motorized  ambulances  and 
operating  rooms,  motorized  artillerj’-  and  ammunition 
supply  trains,  motorized  kitchens  and  ice-making  plants, 
motorized  sanitation  apparatus  and  even  bath-houses, 
testify  to  the  universality  of  its  use.  Carrying  its  ter¬ 
minal  facilities  with  it — picking  up  its  load  at  point 
of  origin  and  discharging  it  at  ultimate  destination 
without  the  mediation  of  any  other  mode  of  carriage — 
it  has  proved  immensely  superior  to  rail  transportation 
for  speedy  service  on  the  relatively  shorter  hauls. 

The  vehicle,  then,  has  demonstrated  its  value.  But 
it  is  only  one  factor.  What  of  the  track,  the  highway? 
Has  it  proved  equally  satisfactory?  Has  it  kept  pace 
with  the  development  of  the  truck  or  with  the  demand 
put  on  the  roads? 

We  need  not  make  answer.  The  facts  are  spread 
plainly  before  all  who  would  see.  Road  work  has  not 
kept  pace.  It  was  under  restriction,  but  we  are  sure 
that  even  had  there  been  no  war-imposed  curtailment 
the  highway  would  have  fallen  behind.  As  it  is,  roads 
with  inadequate  surfaces  or  foundations,  or  weak  in 
both  respects,  have  gone  to  pieces,  and  states  are  reck¬ 
oning  in  millions  of  dollars  the  money  necessary  to 
restore  them  ever  to  their  former  condition,  while  the 
aggregate  sum  necessary  for  bringing  trunk  highways 
up  to  the  standard  required  by  the  new  vehicle  runs 
into  billions. 

What  of  the  future?  With  the  past  four  years  of 
surprises  behind  us,  who  can  say  what  the  next  decade 
will  develop?  Certainly,  the  problem  is  one  of  national 
scope;  it  affects  the  average  citizen  just  as  directly  and 
seriously  as  does  rail  transportation,  which  was  once 
a  subject  of  Federal  subsidy  and  has  always  been  one 
of  national  concern.  Only  a  national  attack  is  com¬ 
mensurate  with  the  magnitude  and  importance  of  the 
road  problem  today. 

With  these  facts  undisputed,  and  the  great  after-war 
reconstruction  period  opening  before  us,  it  is  fortunate 
that  the  American  Association  of  State  Highway  Offi¬ 
cials  and  the  Highway  Industries  Association  are  in¬ 
viting  the  highway  interests  of  the  country  to  meet  in 
Chicago,  Dec.  11  and  12,  to  discuss  the  plans  and 
policies  necessary  for  meeting  the  highway  situation 
of  the  minute.  Both  associations  have  displayed  a 
broad  and  vigorous  conception  of  road  necessities  during 
the  war,  so  that  the  atmosphere  carried  to  the  meeting 
by  the  sponsors  will  be  favorable  to  a  progressive  and 
adequate  presentation  of  the  subject. 

That  highway  construction  must  be  expedited  is  con¬ 
ceded  by  all.  Upon  it  depends  not  only  the  conservation 
of  the  present  investment  in  roads,  but  the  giving  to 
the  people  of  the  benefits  of  reduced  transportation 
charges.  Broad  plans  and  vigorous  action  alone  have 
place  today.  The  Chicago  convention,  we  believe,  will 
be  instrumental  in  developing  the  one  and  offering  the 
needed  inspiration  for  the  other. 
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Highway — Motor  Truck  Problem  as  Viewed  by  User, 
Manufacturer  and  Engineer 

In  the  follotoing  articles  will  be  found  the  views  of  representatives  of  the 
three  parties  most  directly  interested  in  highway  transportation — the  user  of 
the  road,  the  manufacturer  of  the  vehicle  and  the  engineer  responsible  for  the 
track.  Happily,  the  articles  agree  as  to  the  desirable  maximum  size  of  truck — 
that  of  5-tons  capacity.  Mr.  Pride,  as  a  user,  argues  on  grounds  of  utility  and 
economy,  Mr.  Viets,  who  through  close  association  with  the  industry  is  familiar 
with  the  manufacturers'  problems,  bases  his  conclusion  on  structural  considera¬ 
tions,  while  Mr.  Breed  declares  that  roads  can  be  constructed  and  maintained 
economically  for  the  5-ton  truck.  If  this  agreement  between  user,  manufacturer 
and  engineer  is  general — and  we  believe  that  it  is — it  should  not  be  difficult, 
through  vigorous  cooperation,  to  secure  legislation  which  will  be  satisfactory  to 
all  parties  and  insure  the  conservation  of  the  interests  of  the  public,  both  as  the 
owner  of  the  roads  and  the  ultimate  beneficiary  of  economical  highway  trans¬ 
portation. — Editor. 


Limitations  To  Be  Placed  on  Trucks, 
From  User’s  Viewpoint 

By  George  H.  Pride 

President.  Heavy  Haulage  Company,  New  York  City 

Motor  trucks,  by  whomsoever  considered,  must  be 
viewed  from  the  point  of  view  of  their  utility. 
This  utility  is  the  logical  basis  for  good-roads  expan¬ 
sion  to  accommodate  any  means  of  transportation,  and 
the  motor  truck  is  preeminently  utilitarian.  Roads 
should  not  be  built  unless  they  can  be  made  productive, 
and  the  only  way  to  make  them  so  is  by  economical 
transportation.  Trucks  have  come  to  stay,  and  the  time 
is  ripe  for  the  burying  of  antagonism  between  those 
interested  in  them,  and  for  cooperation  in  determining 
the  characteristics  of  the  most  economical  truck  and 
providing  a  track  to  carry  it. 

The  history  of  the  growth  of  motor-truck  operation 
follows  very  closely  the  precedent  of  passenger-car 
operation.  That  this  should  be  the  case  is  very  natural, 
because  at  first  motor  trucks  were  built,  almost  without 
exception,  by  companies  which  manufactured  passenger 
cars,  and  they  were  merchandised  by  passenger-car 
selling  organizations. 

Great  Change  in  Public  Opinion  with 
Respect  to  Motor  Car 

It  requires  no  strain  on  one’s  memory  to  recollect 
that  less  than  ten  years  ago  the  owner  of  a  passenger 
car  was  looked  upon  by  the  general  public  as  a  privileged 
person,  who  was  using  the  roads  for  his  own  benefit, 
causing  excessive  wear  and  tear  by  the  speed  of  the 
vehicle  and  the  friction  of  the  tires  on  the  road  sur¬ 
face,  and  jeopardizing  the  lives  of  the  community  at 
large.  The  antagonistic  attitude  of  the  general  public 
was  shown  very  plainly  by  laws  and  ordinances  which 
the  owners  of  automobiles  regarded  as  unduly  restric¬ 
tive.  That  they  were  so  is  generally  indicated  by  the 
modification  of  these  laws  as  the  years  have  passed. 
As  the  use  of  passenger  cars  became  more  .general, 
owing  to  the  greater  prosperity  of  the  country  and  the 
decrease  in  the  cost  of  cars,  the  viewpoint  altered, 
changing  so  completely  that  it  is  only  when  one  thinks 
back  several  years  that  one  realizes  what  a  tremendous 
modification  has  taken  place  in  the  minds  of  the  public. 


Motor  trucks  have  been  produced  commercially  for 
more  than  a  decade,  but  their  growth  has  been  very 
slow,  as  compared  with  the  growth  of  the  passenger 
car,  and  consequently  they  have  not  as  yet  become  so 
closely  interwoven  into  the  lives  of  the  people  at  large 
as  to  eliminate  the  prejudices  which  are  so  prevalent 
in  the  initial  stages  of  the  development  of  any  mech¬ 
anism. 

Probably  the  first  converts  to  the  belief  iq  the  utility 
and  desirability  of  passenger  cars,  and  the  greatest 
supporters  of  their  development,  aside  from  those 
owning  them,  were  the  officials  of  the  state  highway 
departments.  This  was  logical,  because  they  realized 
that  the  use  of  passenger  cars  would  increase  consider¬ 
ably  the  wear  on  road  surfaces,  and  they  appreciated 
the  fact  that  the  use  of  these  vehicles  would  serve  to 
stimulate  the  interest  of  the  general  public  in  their 
work.  This  would  mean  that  they  would  get  greatly 
increased  funds  for  their  road-building  plans. 

Another  feature  favoring  the  development  of  the 
automobile  was  its  pleasing  appearance,  and  it  is  per¬ 
haps  to  be  regretted  that  the  motor  truck  seldom  is 
a  comely  sight.  Because  it  is  made  for  purely  utili¬ 
tarian  purposes,  the  same  effort  is  not  made  to  secure 
noiselessness  of  operation,  and,  on  account  of  its  more 
or  less  objectionable  noisiness,  the  motor  truck  tends 
to  produce  a  rather  unfortunate  impression  on  the 
minds  of  those  who  look  at  it  as  a  vehicle  rather  than 
as  a  medium  for  transportation  of  freight. 

Roads  Must  Be  Productive 

Obviously,  money  e.xpended  in  the  building  and 
maintenance  of  highways  would  be  a  hideous  economic 
waste,  if,  after  the  highways  were  built  and  bettered, 
they  were  not  productive,  and  the  only  general  way  in 
which  a  highway  can  be  productive  is  by  furnishing 
a  means  for  transportation.  The  use  of  highways  by 
passenger  cars  is  utilitarian  to  a  certain  degree,  but 
it  must  be  remembered  that  the  use  of  the  highways 
by  motor  trucks  is  always  for  business  purposes;  in 
other  words,  nobody  ever  engages  in  the  operation  of 
a  motor  truck  for  pleasure.  It  must  also  be  remem¬ 
bered  that  when  passenger  cars  were  first  operated  it 
was  purely  for  pleasure,  but  as  their  use  became  more 
general  they  developed  a  distinctly  utilitarian  purpose, 
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while  the  useful  function  of  the 'motor  truck  always 
has  bet-n  its  sole  function  and  always  will  be.  For 
this  reason  the  farsighted  highway  official,  judging 
from  his  past  experience  with  the  passenger  car,  can 
look  forward  to  the  motor  truck  as  a  force,  infinitely 
greater  than  the  passenger  car — great  as  that  has 
been— to  strengthen  his  efforts  toward  increased  high¬ 
way  development. 

Apparently,  to  the  minds  of  some  highway  officials 
who  have  regarded  it  from  a  somewhat  antagonistic 
viewpoint,  the  motor  truck  has  appeared  in  the  same 
light  as  the  passenger  car  used  for  pleasure  purposes — 
that  is.  it  has  been  considered  as  using  the  highways 
for  purely  private  gratification.  This,  of  course, 
emphatically  is  not  the  case.  It  is  quite  plain  that  this 
is  not  so  with  respect  to  motor  trucks  operated  as 
express  vehicles  or  common  carriers,  because  these 
vehicles  afford  transportation  for  the  public  at  large. 
It  might  appear  to  be  the  case  with  those  which  are 
u.'Cd  for  transporting  a  commodity  manufactured  by 
the  company  which  owns  the  trucks,  but  even  there  it 
is  not  so,  for,  owing  to  severe  competition,  no  com¬ 
mercial  organization  will  employ  motor  trucks  unless 
they  transport  goods  more  economically  than  any  other 
means  requisite  to  meet  the  situation.  In  the  effect 
on  the  .selling  price  of  their  goods,  the  general  public 
benefits  to  this  extent.  Therefore,  no  motor  truck  is 
a  private  utility,  because,  either  directly  or  indirectly, 
the  ultimate  consumer  pays  the  cost  of  all  transporta¬ 
tion  of  the  commodities  that  he  uses.  If  the  cost  of 
transportation  is  lessened  by  the  motor  truck,  he  gets 
the  benefit  of  the  decrease;  or,  conversely,  if  it  should 
be  increased  by  unduly  restrictive  legislation,  he  would 
be  penalized  to  the  extent  of  the  added  expense. 

Antagonism  Between  Interested  Parties 
TO  Be  Deplored 

There  has  been  a  great  deal  of  discussion  in  various 
sections  of  the  country  in  the  past  few  years  regarding 
the  size,  weight  and  speed  of  trucks  which  should  be 
permitted  on  the  public  highways.  There  was  even 
a  que.stion  in  the  minds  of  some  people  as  to  whether 
it  was  not  desirable  to  prohibit  their  use  entirely,  but 
since  the  war  started  they  have  so  plainly  exhibited 
their  value  that  this  last  question  can  no  longer  be 
considered.  The  motor  truck  has  come  to  stay,  and 
within  the  past  two  yeais  has  become  more  closely 
interwoven  in  the  commercial  fabric  of  this  country 
than  is  generally  realized.  But  there  has  grown  with 
its  use  a  most  unfortunate  feeling  of  antagonism  be¬ 
tween  the  truck  operators  and  the  state  highway 
officials.  Nothing  could  be  more  deplorable,  because, 
instead  of  their  interests  being  antagonistic,  they  are 
absolutely  identical.  It  is  obvious  that  motor  trucks 
cannot  operate  unless  there  are  good  roads,  and  under 
the  economic  pressure  of  the  reconstruction  period, 
while  we  all  anticipate  an  enormous  road-building  cam¬ 
paign,  assuredly  no  roads  will  be  built  in  the  coming 
time  of  stringent  economy  unless  the  money  so  invested 
will  be  greatly  productive  to  the  community  which  pro¬ 
vides  the  funds. 

In  some  states  it  is  considered  that  the  3-ton  truck 
is  all  that  the  roads  of  the  state  can  adequately  carry. 
In  other  states,  a  limitation  of  28,000  Ib.  per  vehicle 


(which  means  the  7i-ton  motor  truck)  has  been  decided 
upon  as  the  maximum.  Now',  whatever  is  enacted  in  any 
of  these  states,  unquestionably  those  concerns  operating 
trucks  in  that  territory  will  comply  with  the  law,  but, 
generally  speaking,  the  smaller  the  tonnage  of  the 
motor-truck  unit,  the  greater  cost  per  ton  for  the 
freight  it  transports.  Therefore,  those  communities 
which  pass  the  3-ton  law  will  obligate  their  citizens 
to  pay  a  considerably  increased  transportation  cost 
over  that  paid  by  the  communities  where  heavier  units 
are  permitted.  Granted  that  there  is  a  given  volume 
of  tonnage  to  be  hauled,  it  means  that  a  greater  num¬ 
ber  of  trips  will  be  required  to  carry  this  tonnage  if 
3-ton  trucks  are  used  than  if  5-  or  7i-ton  trucks  are 
used.  Where  the  3-ton  limit  is  in  force,  it  unquestion¬ 
ably  means  greater  surface  wear,  although  there  is 
the  converse  that  there  is  less  disturbance  of  the  road 
foundation  than  with  the  heavier  unit. 

Transportation  Costs  Greater  with 
Smaller  Trucks 

In  considering  this  increased  coat  of  transportation 
by  3-ton  units,  it  might  appear  to  the  layman  that 
if  there  would  be  less  deterioration  of  the  roads  with 
the  3-ton  than  with  the  heavier  units,  it  would  be 
desirable  to  place  the  limit  at  3  tons.  There,  again, 
a  very  dangerous  situation  arises.  It  has  been  said,  and 
is  probably  true,  that  the  majority  of  commodities, 
before  they  reach  the  ultimate  consumer,  are  trans¬ 
ported  over  the  highways  from  five  to  ten  times  during 
their  process  of  evolution,  and  in  many  instances  much 
more  frequently.  Therefore,  if  the  cost  of  transporta¬ 
tion,  owing  to  the  limitation  of  motor  trucks  to  3-ton 
units,  were  increased  20%  (and  this  I  think  is  a  very 
conservative  estimate),  and  if  this  20%  increase  in 
transportation  cost  were  multiplied  the  number  of  times 
all  these  commodities  are  so  transported  before  they 
reach  the  ultimate  consumer,  an  added  transportation 
expense  that  is  quite  amazing  is  developed. 

From  the  foregoing,  it  has  seemed  to  me  that  the 
test  as  to  whether  or  not  a  highway  is  justified  is 
not  determined  solely  by  the  number  of  years  that 
it  exists  before  it  needs  to  be  resurfaced,  but  rather 
by  its  productivity  as  measured  by  the  tonnage  car¬ 
ried,  together  with  the  degree  of  economy  with  which 
this  is  accomplished.  With  the  advent  of  the  motor 
truck,  the  highway  ceases  to  be  a  mere  line  of  com¬ 
munication  between  two  points ;  it  becomes  part  of 
the  transportation  system  of  the  United  States,  and 
its  value  should  be  estimated  by  its  yearly  tonnage  and 
the  cost  of  haulage  per  ton-mile,  rather  than  by  the 
cost  of  building  the  road  and  its  life  in  years. 

Do  Trucks  Cause  the  Damage  Ascribed 
to  Them? 

There  are  many  opinions  expressed  as  to  the  damage 
done  to  the  highways  by  motor  trucks.  Some  of  these 
are  true,  but  many  of  them  are  gross  misapprehensions. 
I  cannot  help  feeling  that  the  development  of  the  motor 
truck  has  reached  such  a  point,  and  its  future  use 
is  going  to  be  so  enormously  increased,  that  the  time 
has  come  when  a  series  of  tests  and  observations  should 
be  made  by  a  committee  composed  of  highway  engineers 
and  those  interested  in  the  operation  of  motor  trucks. 


970 


ENGINEERING  NEWS-RECORD 


to  determine  what  effect  the  motor  truck  has  on  all 
types  of  highways.  From  observation  of  the  condition 
of  roads  of  many  descriptions  for  a  period  of  years, 

1  have  formed  conclusions  which  I  hesitate  to  cite  here, 
as  they  are  utterly  at  variance  with  opinions  that  are 
so  popular  at  present. 

I  feel  that  the  antagonism  between  those  interested 
in  highway  construction  and  those  interested  in  high¬ 
way  operation  should  be  buried,  and  that  the  time  is 
now  ripe  for  the  utmost  cooperation — first,  in  finding 
out  what  is  and  what  is  not  detrimental  in  the  way 
of  weight,  speed  and  size  of  motor  trucks,  and,  .second, 
in  making  a  united  effort  to  put  the  results  of  these 
findings  into  effect.  This  should  be  done  for  two  rea¬ 
sons:  First,  that  the  country  as  a  whole  may  be 
benefited,  and  second,  for  the  greater  success  of  both 
interests  involved. 

In  conclusion,  it  is  my  opinion  that  the  5-ton  truck, 
which,  when  loaded,  weighs  about  25,000  lb.,  has  been 
the  most  economical  unit  for  general  use  in  haulage. 
Among  the  many  reasons  found  for  this  there  are  two 
general  reasons  which  may  be  stated.  In  the  first  place, 
the  larger  trucks,  above  the  5-ton  capacity,  as  con¬ 
structed  today,  move  much  more  slowly  than  the  lighter 
trucks.  Therefore,  though  they  are  able  to  carry 
greater  loads,  the  time  lost  on  account  of  the  lower 
speed  about  counterbalances  the  saving  effected.  Whether 
or  not  this  is  a  mechanical  feature  which  cannot  be  cor¬ 
rected  I  do  not  know,  but  it  has  been  the  case  up  to 
the  present  time.  The  fact  that  many  companies  which 
formerly  made  7i-ton  trucks  have  now  dropped  back  to 
the  5-ton  capacity  might  lead  to  the  belief  that  there 
is  a  mechanical  difficulty. 

Merchandise  Handled  in  5-Ton  Lots 

A  second  reason  why  the  5-ton  truck  is  more  eco¬ 
nomical  and  convenient  is  found  in  the  fact  that  it  is 
natural  to  think  in  fives  and  tens,  as  in  the  decimal  sys¬ 
tem.  Merchandise  is  sold  in  5-,  10-  and  20-ton  lots,  and 
it  generally  happens  that  the  motor-transportation  com¬ 
pany  receives  orders  for  transportation  in  these  lot 
sizes.  If  it  operates  with  5-ton  trucks,  one,  two,  or 
four  will  fill  the  bill,  but  if  it  has  7i-ton  trucks  it  is 
probable  that  one  load  will  be  short  or  all  of  them  will 
be  below  capacity.  However,  it  seems  reasonable  that 
an  additional  margin  of  about  lO^c  over  the  5-ton  capa¬ 
city  should  be  provided,  because  it  is  unwise  to  bind 
too  closely  by  present  precepts  an  engineering  develop¬ 
ment.  thus  inhibiting  any  possibility  of  its  progress. 
I  am  therefore  of  the  opinion  that  28,000  Ib.  should  be 
the  maximum  gross  weight  permitted  on  four  wheels; 
that  15  miles  an  hour  should  be  the  maximum  speed, 
and  that  the  width  of  the  motor  truck  should  not  ex¬ 
ceed  74  ft.  at  its  widest  point. 

In  the  matter  of  speed,  I  feel  that  15  miles  an  hour 
for  the  heavier  trucks  should  be  the  maximum,  because, 
owing  to  stops  and  starts,  grades,  the  necessity  of  us¬ 
ing  care  in  passing  vehicles,  etc.,  it  is  necessary  to  have 
this  rate  of  speed  to  enable  the  average  truck  in  a  10- 
hour  day  to  maintain  the  mileage  of  from  50  to  60 
miles.  (This  figure,  of  course,  does  not  refer  to  those 
trucks  which  are  making  long-distance  hauls  between 
two  cities,  but  these  are  exceptions). 

Whatever  may  be  the  immediate  limit  placed  upon 
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the  motor  truck,  it  is  my  judgment  that  it  must  not  be 
considered  final.  We  are  on  the  eve  of  vast  develop, 
ments,  and  requirements  of  the  future  will  demand 
greater  weights,  better  and  different  types  of  roadbeds 
reduced  grades,  etc.  It  is  a  matter  for  con.sideration 
whether  tracks  of  steel  or  cast-iron  channels,  or  the 
use  of  some  other  material  which  would  combine  yreat 
wearing  value  with  greater  tractive  friction  than  these 
should  not  be  substituted  for  our  present  roads.  If  this 
were  done,  the  material  wasted  in  paving  the  ventral 
section  of  the  roadway  could  be  used  in  giving  stability 
under  the  rails. 

Factors  Which  Will  Govern  Future 
Road‘Surface  Design 

By  Edward  L.  Viets 

Sales  Manager,  The  Service  Recorder  To.,  Cleveland 

OADS,  tires  and  economy  are  the  factors  which  will 
determine  the  design  of  the  road  surfaces  of  the 
future,  and  not  the  possible  size  of  motor  trucks.  Motor 
trucks  of  100-ton  capacity  are  mechanically  possible, 
but  how  to  build  the  roads,  how  to  design  the  tires, 

how  to  operate  economically — in  any  but  a  few  cases _ 

large-capacity  trucks,  are  problems  not  so  easily  solved; 
in  fact,  they  are  practically  unsolvable.  With  these 
facts  admitted,  it  should  now  be  possible,  and  it  is  the 
urgent  need  of  the  hour,  to  establish  what  is  the  reason¬ 
able  working  load  for  commercial  motor  transportation. 

The  road  builders  of  the  world  are  face  to  face  with 
a  new  problem.  Briefly,  it  is  this — how  to  protect  the 
hundreds  of  thousands  of  miles  of  roads  which  have 
been  years,  decades,  even  centuries  in  the  building, 
from  the  tremendous  wear  and  tear  of  a  new  vehicle 
which  has  made  its  appearance  in  great  numbers  only 
since  1912. 

The  roads  which  were  built  in  the  days  of  Rome 
served  the  modem  traffic  of  the  year  1900  and  served 
it  well,  for  in  the  eighteen  centuries,  more  or  less, 
which  had  elapsed  since  these  roads  were  built  by 
ancient  masters  of  the  art,  no  essential  change  in  the 
construction  or  the  weight  of  road  vehicles  had  taken 
place.  How  has  it  been  since  1900?  First,  the  auto¬ 
mobile  made  its  appearance,  and  the  numbers  of  this 
t)T)e  of  vehicle  increased  in  a  few  years  from  a  handful 
to  many  millions.  Vehicle  .speed  had  suddenly  been 
increased  from  the  three  to  eight  miles  an  hour  of 
the  horse  to  the  15  to  40  or  even  50  or  60  miles  an 
hour  of  the  gasoline  motor  car. 

Problems  Solved  and  Unsolved 

Consternation  filled  the  minds  of  the  road  builders, 
because  this  new  vehicle  began  to  destroy  even  the  best 
of  the  macadamized  highways  of  the  day.  Soon,  how¬ 
ever,  it  was  found  that  if  a  suitable  binder  were  provided 
for  the  surface  of  roads — tar  instead  of  water — this 
new  vehicle  could  be  rendered  quite  harmless.  For  its 
weight  was  not  excessive,  it  rested  on  the  road  with 
broad,  soft,  air-filled  tires,  and  it  had  previously  worked 
its  destruction  only  because  of  its  speed  and  the 
clinging  quality  of  its  rubber  tires,  which  whirled  away 
road  surfaces  in  a  fine  dust.  It  was  well  for  the  roads 
that  this  simple  expedient  was  discovered,  for  this  new 
vehicle  descended  upon  them  like  swarms  of  locusts, 
suddenly  and  almost  without  warning. 


4 


jjovembtr  28, 1918 


971 


EXPANSION  OP  MOTOR-TRUCK  INDUSTRY  IN  ANNUAL  OUTPUT.  AND  EFFECT  UPON  LIGHTLY  CONSTRUCTED  ROADS 
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This  problem  having  been  luckily  solved,  a  new  one 
appears— the  motor  truck.  This  new  vehicle  approaches 
with  less  speed  than  the  passenger  automobile,  but  it 
seems  more  formidable.  It  plods  along  with  its  heavy 
artillery  wheels,  its  solid  tires  and  its  strong  axles. 
It  does  not  flit  by  in  a  cloud  of  dust ;  it  does  not  merely 
di.sturb  the  surface  of  the  road;  instead,  it  shakes  the 
earth.  More  than  tar  applied  to  the  surface  of  the  road 
is  required  to  withstand  the  rolling  of  this  vehicle.  It 
requires  a  new  foundation,  heavier  and  stronger  than 
any  used  before.  And  that  means  a  new  road,  recon¬ 
structed  from  the  foundation  up. 

As  a  result  of  this  comparatively  recent  motor-truck 
traffic,  many  roads  which  were  previously  thought  per¬ 
fect  have  suffered  serious  damage.  Such  an  instance, 
together  with  the  cause,  is  shown  in  one  of  the  illus¬ 
trations.  Present  road  conditions  are  probably  much 
worse  than  the  average  person  would  bilieve  possible. 
Highways  connecting  important  cities  are  in  many  cases 
broken  down  or  have  stretches  which  are  well-nigh  im¬ 
passable.  News  items  such  as  the  following,  taken  from 
a  Cleveland  paper  under  date  of  Oct.  2,  are  frequently 
read; 

“Overland  driving  of  Government  trucks  and  creation 
of  intercity  motor4rucking  systems  are  creating  a 
problem  greater  than  that  of  building  roads  to  make 
such  driving  possible.  It  is  the  maintenance  of  the 
roads  already  built.” 

Even  our  crack  highways  have  in  certain  cases  broken 
down,  as  this  note  indicates: 

“The  Lincoln  Highway  across  Pennsylvania,  up  to  the 


time  truck  trains  began  to  use  it,  was  a  veritable  boule¬ 
vard  of  macadam,  and  the  pride  of  the  commonwealth. 
It  is  rapidly  disintegrating.” 

These  facts  have  an  ominous  sound,  for  if  some  of 
our  best  highways  are  giving  way  under  the  strain 
of  truck  travel,  what  will  become  of  our  poorer  roads, 
more  numerous  by  far,  and  also  used  by  motor  trucks? 
And  what  will  become  of  all  of  our  roads,  if  motor 
trucks,  which  have  increased  from  60,000  in  1912  to 
600,000  in  1918,  pass  the  million  mark  next  year  and 
the  two-million  mark  within  the  next  three  or  five 
years? 

The  highway  engineer  of  the  present  time  is  facing 
as  big  a  problem  as  that  which  any  public  servant  is 
grappling  with.  It  is  not  only  big,  but  it  is  urgent. 
It  is  not  only  urgent,  but  it  is  difficult.  It  seems,  in 
fact,  in  many  of  its  phases,  unsolvable.  But  it  must  be 
solved,  for  the  motor  truck  has  proved  itself  to  be 
a  second  railroad,  and  it  promises  to  become  one  of  the 
most  important  agencies  of  transportation  of  the  near 
future.  Its  growth  in  the  past  five  years  of  its  existence 
has  been  more  rapid  than  the  fastest  pace  of  railroad 
expansion,  and,  with  roads  leading  everywhere,  it  may 
even  outstrip  the  railroad  in  ton-mileage  hauled  yearly. 
The  highway  engineer  recognizes  the  importance  of 
motor-truck  transportation,  and  has  set  himself  the  task 
of  making  highways  which  will  carry  trucks,  and  carry 
them  all  the  year  round.  But  do  we  in  turn  recognize 
the  problem  of  the  highway  engineer? 

Here  are  some  of  the  difficulties  of  the  road  builder’s 
problem— diflkulties  so  numerous  that  the  space  avail- 
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able  is  sufficient  only  to  list  them  and  not  to  discuss 
them:  What  is  the  effect  of  trucks  on  road  surfaces? 
on  road  foundations?  What  is  the  effect  of  speed? 
of  weight  per  inch  of  tire  width?  of  total  wheel  weight? 
of  steel  tires?  of  solid  rubber  tires?  of  pneumatic  tires? 
of  tires  with  flat  tread?  of  tires  with  rounded  tread? 
of  solid  tires  of  comparatively  high  section?  of  solid 
tires  which  are  nearly  worn  out?  What  is  the  effect  of 
trucks  driven  electrically?  of  trucks  employing  a  four- 
wheel  drive?  What  is  the  effect  of  density  of  traffic? 
( Take,  for  instance,  the  section  of  the  Lincoln  Highway 
referred  to  above;  it  is  not  likely  that  the  first  few 
hundreds  of  trucks  driven  over  it  caused  much  damage, 
but  when  thousands  of  motor  trucks  came,  the  highway 
broke  down  under  the  repeated  blows.) 

Let  us  assume  that  the  road  builder  is  able  to  judge 
the  probable  effect  of  density  of  truck  traffic;  then  he 
must  turn  prophet  and  estimate  what  the  future  traffic 
is  likely  to  be.  But,  you  ask,  why  is  it  necessary  to 
figure  so  closely?  Why  cannot  the  road  builder  lay 
down  roads  which  will  stand  up  under  any  kind  of 
traffic,  practically  for  an  indefinite  time?  That  brings 
us  to  another  difficulty — ^the  ever-present  problem  of 
expense. 

There  is  no  public  work  which  compares  with  road 
building  for  absorbing  the  nation’s  money.  The  roads 
of  the  country  count  some  two  million  miles,  or,  roughly, 
seven  times  the  total  railroad  mileage  of  the  nation. 
To  build  a  modern  highway,  one  with  a  foundation 
which  will  stand  a  vehicle  weight  of  16  or  20  tons,  costs 
at  least  half  as  much  per  mile  as  the  average  expense 
of  constructing  a  mile  of  railroad  track.  The  Lincoln 
Highway  is  3333  miles  in  length.  This  is  not  much  in 
comparison  with  the  two  million  and  more  road  miles 
of  the  countrj';  yet  the  construction  of  this  highway 
was  not  to  be  undertaken  in  a  holiday  spirit.  Work  has 
been  under  way  on  it  for  three  years;  the  highway  is 
not  completed ;  but  a  section  of  it  which  was  constructed 
through  a  wealthy  state,  and  without  attempt  to  econ¬ 
omize  in  materials  and  labor,  broke  down  under  the 
traffic  of  Army  trucks — numerous,  it  is  true,  but  none 
of  them  larger  than  five  tons  in  capacity  and  many  of 
them  three-ton  trucks  or  smaller. 

Highways  a  National  Problem 

No  attempt  is  here  made  to  underestimate  the  work 
of  those  farsighted  men  who  are  building  magnificent 
highways  across  the  country.  They  are  the  Romans 
of  the  present  day,  and  their  work  will  be  fruitful  in 
producing  lesser  but  more  numerous  highways  which 
will  spring  up  and  intersect  the  great  roads.  But  it 
is  necessary  to  count  the  cost.  To  make  permanent 
highways  of  the  two  million-odd  miles  of  roads  of 
the  country  would  cost  many  times  more  than  the  con- 
.struction  of  the  Panama  Canal.  Of  course,  it  is  not 
necessary  to  improve  ail  the  roads  of  the  nation  in 
this  way,  but  to  modernize  even  a  tenth  of  this  mileage 
is  a  task  not  to  be  attempted  by  states,  and  not  to 
be  completed  by  the  national  Government  inside  of  a 
dozen  years. 

So  the  seriousness  of  the  problem  becomes  apparent. 
On  the  one  hand  a  new  kind  of  traffic,  growing 
prodigiously  and  at  an  increasing  rate,  and  throwing 
an  enormous  weisffit  of  tonnage  on  our  roads;  on  the 


other  hand  a  sum  of  money  available  which  is  larfre 
but  not  nearly  large  enough  to  make  roads  suitable  to 
carry  this  new  traffic.  The  road  builder,  thou>rh  he 
appreciates  the  economic  importance  of  this  new  trans¬ 
portation,  cannot  satisfy  its  demands  entirely.  He  is 
in  the  position  of  a  man  trying  to  live  on  an  insuiTicient 
income,  and  must  act  accordingly.  He  must  spend  his 
money  on  certain  roads  and  neglect  others,  or  he  must 
improve  all  his  roads,  but  not  up  to  the  standard  re¬ 
quired  by  the  new  traffic.  Who  is  to  blame?  Nohodv. 
The  situation  is  one  produced  by  circumstances,  and  it 
cannot  be  overcome  by  mere  policy  or  cleverness,  \Ve 
have  with  us  a  new  system  of  transportation  which 
promises  to  be  as  important  as  the  railroad,  but.  if  we 
utilize  it,  it  will  be  necessary  to  make  a  roadbed  for  it 

What  Will  Future  Truck  Be  Like? 

But  the  greatest  perplexity  which  confronts  the  road 
builder  is  yet  to  be  stated.  It  is  this:  What  will  the 
motor  trucks  of  the  future  be  like?  When  we  lay  the 
foundation  for  a  building,  we  must  know  the  weight 
of  the  building  to  be  supported.  If  extra  stories  are  to 
be  added  later,  provision  must  be  made  by  constructing 
foundations  of  greater  strength. 

Now  we  are  approaching  the  time — in  fact,  it  is 
already  here — when  roads  are  made  of  masonry.  Foun¬ 
dations  6,  8,  or  even  10  in.  thick  are  being  laid.  These 
are  meant  to  be  permanent,  or  at  any  rate  to  last  for 
an  indefinite  period.  Unlike  the  old  dirt  or  clay  road, 
the  modern  highway,  when  broken  down,  cannot  be 
repaired  except  at  great  expense.  Suppose  that  after 
millions  of  dollars  had  been  spent  in  constructing  road.s 
suitable  for  the  present  traffic,  a  new  kind  of  motor 
truck  should  be  built,  weighing  20  or  30  tons  when 
loaded,  and  capable  of  destroying  in  a  short  time  even 
the  best  highways! 

The  importance  of  this  question,  if  measured  in 
money,  may  be  said  to  represent  many  millions  of 
dollars.  Can  it  be  answered?  Shall  we  find  ourselves, 
ten  years  from  now,  in  possession  of  an  enormously 
expensive  system  of  roads  which  is  obsolete  and  which 
will  have  to  be  rebuilt?  Or  shall  we  be  able  to  plan 
today  for  the  traffic  of  the  future,  and  thus  avoid  a 
useless  expenditure  of  public  funds? 

The  writer  does  not  pretend  to  be  able  to  answer  this 
question.  It  seems  almost  enough  to  state  the  question 
and  to  call  attention  to  the  fact  that  those  who  make 
roads  and  those  who  make  vehicles  must  get  together 
on  this  matter.  In  the  meantime  there  are  certain 
indications,  which  may  be  worthy  of  notice,  pointing  to 
an  apparent  limitation  in  the  further  increase  of  truck 
size. 

Fi\’E-Ton  Rating  Seems  Definitely  Established 

First,  let  us  examine  the  vehicle  itself.  A  recent  list 
of  the  models  turned  out  by  more  than  100  active  motor¬ 
truck  manufacturers  shows  that  47  different  makers 
build  trucks  up  to  and  including  5  tons  in  capacity. 
Only  six  make  trucks  rated  to  carry  a  heavier  load 
than  5  tons.  It  will  be  of  assistance  in  working  out 
this  problem  to  consider  the  5-ton  rating  as  a  kind  of 
dead-line  beyond  which  truck  makers  hesitate  for  the 
present  to  step.  Some  of  them  have  stepped  over  it. 
it  is  true,  but  in  the  past  few  years  seven  or  eight 
have  stepped  back.  The  6-ton  rating,  on  the  other  hand. 


jeems  to  have  been  definitely  established,  for  nearly 
half  of  all  the  active  truck  manufacturers  build  models 
up  to  that  capacity. 

But  this  is  only  an  indication  and  not  a  law.  Road 
builders,  who  in  a  few  years  can  easily  spend  billions 
of  dollars  on  new  roads,  require  a  more  definite  assur¬ 
ance.  They  know,  for  instance — or  they  should  know — 
that  one  of  the  prime  reasons  why  heavier  trucks  have 
not  proved  more  popular  has  been  the  condition  of 
the  roads  themselves,  and  that  as  soon  as  roads  are 
improved  there  is  a  possibility  that  truck  sizes  will  be 
increa.'ied,  so  that  the  race  may  go  on  again  as  merrily 
as  ever,  with  the  truck  always  a  little  ahead  of  the  road, 
and  the  road  struggling  to  keep  up  with  the  truck. 

Physical  Limitations  of  Truck  Size 

Why  not  put  the  case  bluntly:  “Is  there  any  physical 
limitation  to  a  further  increase  in  the  size  or  carrying 
capacity  of  motor  trucks?  We  are  about  to  lay  down 
permanent  foundations  for  them,  and  that  is  why  we 
want  to  know.” 

The  truck  makers  have  replied  in  substance  as  follows : 
‘•So  far  as  the  truck  itself  is  concerned,  there  is  no 
engineering  difficulty  involved  in  increasing  its  carrying 
capacity  almost  indefinitely.  We  feel  quite  satisfied  that 
the  engineers  of  this  country  could  eventually  design 
and  build  trucks  of  100  tons  capacity,  provided  they 
were  able  to  get  roads  and  tires  which  would  stand  up 
under  them.” 

What  should  limit  them?  Springs?  Freight  cars  of 
50  tons  capacity  are  supported  by  springs.  Wheels? 
They  could  be  made  of  steel.  Frames?  They  can  be 
made  enormously  strong.  Engines?  An  engine  of 
40  hp.  is  sufficient  to  operate  a  5-ton  truck — they  are 
already  putting  engines  of  200  and  300  hp.  in  airplanes. 
Axles?  The  200-ton  locomotive  has  axles  also.  Steer¬ 
ing?  That  could  be  done  by  power  if  necessary. 

Tires? 

Yes! 

And  here  you  have  a  real  limitation,  and  one  which, 
so  far  as  we  can  see  at  present,  prevents  the  further 
excessive  increase  in  truck  size  as  absolutely  as  would 
a  Federal  law  to  that  effect.  There  is  a  natural  limit 
to  the  strength  of  rubber.  Place  a  certain  weight  upon 
a  rubber  tire  and  it  will  yield  without  damage  to  itself. 
Increase  that  weight  beyond  a  certain  point,  and  the 
rubber  breaks  down.  It  breaks  down  completely  and  is 
ruined. 

Manufacturers  Agree  on  Tire  Loads 

What  is  that  limit?  It  cannot  be  stated  definitely  in 
ounces  or  even  in  pounds.  Manufactured  rubber  is  a 
thing  so  compounded  and  made  up  of  so  many  in¬ 
gredients  that  the  products  vary  enormously  in  their 
physical  properties.  The  rubber  chemist  is  like  a  cook 
with  a  thousand  recipes  at  his  disposal.  Pure  rubber 
is  his  basic  material,  but  he  gives  it  strength,  or 
elasticity,  or  toughness,  or  hardness,  according  to  the 
different  elements  which  he  combines  with  it. 

But  the  question  is  academic.  We  do  not  need  to 
have  it  answered.  Far  more  pertinent  to  our  problem 
is  this:  What  is  the  limit  to  the  strength  of  that  kind 
of  rubber  which  the  rubber  experts  (the  tire  manu¬ 
facturers),  after  a  dozen  years  of  experimentation,  have 
found  most  suitable  for  truck  tires? 


Fortunately,  the  doctors  have  pretty  nearly  agreed 
on  this  point,  and  the  schedule  of  carrying  capacities 
shown  in  the  table,  issued  by  one  large  tire-manufactur¬ 
ing  company,  is  practically  the  same  as  that  subscribed 
to  by  all  the  tire  companies.  Moreover,  these  weights 


MAXIMUM 

LOAD  CAPACITIES 

FOR  .SOLID  TRl'CK  TIRES 

Maximuni 

.Maximum 

Width,  In. 

I.oad,  lb. 

Width,  in.  lx>ad.  lb. 

3 

1.000 

3  2.000 

3i 

1.300 

3i  2.600 

4 

1.700 

i  3.400 

5 

2.500 

5.000 

6 

3.300 

6  6.600 

7 

4.200 

7  8.400 

8 

5.200 

Dual  tirea 

10 

7.000 

imprartirable 

12 

14 

8.800 

10.600 

beyond  this  size. 

have  stood  practically  unaltered  for  several  years.  But 
here  again  we  are  not  interested  in  the  exact  poundage 
allowed  by  the  different  manufacturers.  This  is  more 
largely  a  matter  of  guesswork  than  the  average  tire 
user  thinks. 

Uncertainties  of  Tire  Strain 

I  do  not  mean  by  this  that  the  processes  inside  the 
tire  factory  are  irregular  or  the  results  obtained  un¬ 
certain.  The  reverse  is  true,  and  the  tire  manufacturer 
is  able  by  means  of  delicate  instruments  to  “measure” 
the  properties  of  his  finished  products  to  a  nicety.  The 
“guesswork,”  if  we  may  so  term  it,  comes  when  the 
tire  is  sent  out  for  service.  What  carrying  capacity 
shall  the  tire  maker  fix  upon  as  the  maximum  which 
his  tire  shall  bear?  If  roads  were  as  level  as  bowling 
alleys,  the  tire  maker  could  use  his  laboratory  ex¬ 
perience  to  good  advantage.  But  such  is  not  the  case. 
Here  is  a  7-in.  tire,  let  us  say,  which,  when  bearing  on 
a  flat  surface,  is  capable  of  sustaining  without  injury 
so  many  thousand  pounds.  But  after  this  7-in.  tire  is 
fitted  to  a  truck  wheel,  what  happens?  Perhaps  on  a 
boulevard  the  tire  rests  with  its  full  width  on  the 
ground;  but  here  is  a  sharply  crowned  road  where  only 
half  of  the  tire  bears;  here  is  a  rocky  road  where  the 
broad  tire  passes  over  the  tops  of  protruding  stones; 
here  the  truck  crosses  a  raised  track,  or  runs  lengthwise 
of  it,  as  illustrated  (see  next  page)  and  the  tire  may 
bear  for  the  moment  with  only  one-seventh  of  its  tread 
supported. 

Nobody  can  prophesy  in  advance  what  strains  a  truck 
tire  will  be  called  upon  to  stand;  hence,  after  the  tire 
maker  has  constructed  his  tire  with  all  the  aid  which 
science  can  give  him,  after  he  knows  what  load  his  tire 
could  safely  support  if  all  the  streets  were  absolutely 
level — then  he  must  close  his  eyes  and  guess  what  addi¬ 
tional  strains  the  tire  is  likely  to  encounter  and  provide 
a  factor  of  safety  to  take  care  of  them.  That  this  can 
only  be  guesswork  is  proved  by  the  astonishing  variance 
in  the  performance  of  tires  made  by  the  same  company. 
Some  run  as  high  as  40,000  miles,  some  20,000  miles, 
some  fail  at  50(X),  some  go  to  pieces  in  less  than  1000 
miles.  This  can  only  be  accounted  for  by  the  great 
variance  in  the  stresses  which  different  tires  encounter 
in  service,  for,  concerning  the  tires  themselves,  they  are 
made  with  such  scientific  accuracy,  in  so  far  as  in¬ 
gredients  and  cure  are  involved,  that  they  come  out  of 
the  oven  practically  identical  products. 

Now,  while  this  explanation  is  necessary  to  show  the 
true  significance  of  truck-tire  carrying  capacities,  it 
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TIRES  HAVE  UNEQUAL  BEARING  ON  IRREGULAR  SURFACES 


is  essential  to  note 
that,  for  the  pur¬ 
poses  of  the  present 
problem,  we  do  not 
need  to  know  how 
the  tire  makers  ar¬ 
rive  at  their  tire 
weight  limits.  The 
important  point  to 
grasp  is,  such  limits 
do  exist,  and  they 
are  so  restricted  that 
it  is  entirely  possible 
that  the  progress  of 
motor-  truck  con¬ 
struction  has  already 
reached  a  point 
where  these  limits 
forbid  further  in¬ 
crease  in  truck 
weights.  This  is 
stated  as  a  fact 
rather  than  an  evil, 
for  perhaps  it  will,  in  the  long  run,  prove  to  be  a  benefit. 

To  make  this  point  still  clearer,  consider  for  a  mo¬ 
ment  the  steel  tire  such  as  is  used  on  wagons.  It  is 
true  that  a  small  wagon  has  narrow  steel  tires,  and 
a  large  wagon  has  wider  steel  tires,  but  this  is  largely 
a  matter  of  wheel  strength,  and  so  far  as  the  strength 
of  the  steel  tire  itself  is  concerned,  it  is  probable  that 
a  steel  tire  an  inch  wide  would  support  the  heaviest 
wagon  it  is  po.ssible  to  build.  In  other  words,  although 
even  steel  tires  have  their  limits,  these  limits  are  so 
distant  that  they  would  probably  never  operate  to  pre¬ 
vent  the  growth  of  vehicle  sizes.  Rubber,  on  the  other 
hand,  is  much  more  limited  in  strength,  and  its  limits 
are  such  that  they  are  always  a  matter  of  concern  to 
the  truck  builder. 

Steel  Tires  Impracticable  for  Motor  Trucks 

However,  the  use  of  steel  tires  on  motor  trucks  is 
quite  out  of  the  question.  Not  only  is  it  impossible  to 
build  trucks  which  would  stand  the  terrific  poundirg  of 
the  road  against  steel  tires,  but  if  such  tires  were  used 
they  would  destroy  the  roads  so  fast  that  legislators 
everywhere  would  take  steps  to  limit  the  use  of  them, 
as  they  already  have  done  in  several  states  in  this 
country,  as  well  as  in  France  and  England.  This  mat¬ 
ter  comes  up  particularly  in  the  use  of  the  trailer, 
which,  of  course,  in  many  cases  could  be  equipped  with 
steel  tires  without  straining  or  injuring  the  motor  truck 
which  hauls  it.  This  is  a  case  where  the  only  argument 
against  the  use  of  steel  tires  is  that  having  reference 
to  the  preservation  of  the  roads;  but  this  argument  is 
all-sufficient  when  the  great  destructiveness  of  heavy 
trailers  equipped  with  steel  tires  is  considered.  Not 
long  ago  one  trailer  equipped  with  steel  tires  and  haul¬ 
ing  6  or  6  tons  broke  through  and  destroyed  several 
hundred  yards  of  granite-block  pavement  in  New  York 
City.  Such  destruction,  of  course,  is  entirely  out  of 
proportion  to  any  economy  to  be  derived  by  the  use  of 
steel  instead  of  rubber  tires,  and  trailer  manufacturers 
themselves  have  been  among  the  first  to  realize  this. 

But,  it  may  be  said,  if  a  4-in.  rubber  tire  is  stronger 


than  a  3-in.,  a  6-in.  stronger  than  a  4-in. — if,  in  other 
words,  tire  strength  is  proportional  to  tire  width— why 
is  it  not  possible  by  building  wider  tires  to  inireast 
tire  strength  indefinitely?  The  answer  is  impoitaiit. 
The  excessive  strains  due  to  uneven  bearing,  occasion¬ 
ally  present  in  the  case  of  small  tires  3  or  4  in.  in  tread 
width,  increase  as  tires  are  made  broader,  and  they  in¬ 
crease  out  of  proportion  to  the  increase  in  tire  width, 
becoming  a  very  serious  factor  in  tires  10  in.  wide  or 
more,  and  practically  prohibiting  the  construction  of 
rubber  tires  of  greater  width  than  15  inches. 

To  get  a  clearer  idea  of  the  unequal  bearing  of  the 
tires  on  crowned  streets,  let  us  consider  a  16-in.  width 
of  tire  on  a  street  having  a  crown  of  i  in.  to  the  foot. 
To  get  any  bearing  at  all  at  the  outer  edge  of  this  tire, 
the  inner  edge  must  be  compressed  about  3  in.  On  a 
tire  2  ft.  wide,  the  compression  necessary  would  be  1  in. 
Such  a  condition  would  rapidly  wear  the  inner  edge  of 
the  tire,  if  it  did  not  destroy  it  outright  by  exceeding 
the  elastic  limit  at  the  first  operation.  With  an  in¬ 
definite  increase  in  the  width,  it  is  evident  that  a  large 
part  of  the  wide  tire  would  soon  be  hanging  in  the  air. 

No  Manufacturing  Limit  to  Tire  Size 

This  exaggerated  example  shows  clearly  the  limitation 
which  prevents  the  indefinite  increase  in  tire  sizes.  The 
difficulty  is  not  in  chemistry.  The  wonderful  tire 
builders  of  Akron,  and  those  who,  learning  from  Akron, 
have  gone  to  other  parts  of  the  country  to  build  tires, 
may  be  expected  to  solve  any  problem  which  relates  to 
the  chemical  construction  of  truck  tires.  It  has  been 
said  that  insurmountable  difficulties  have  been  encoun¬ 
tered  in  the  curing  of  wide  tires.  It  is  true  that  the 
difficulties  have  been  encountered,  and  also  that  they 
have  been  overcome.  But  that  is  not  the  reason  why 
the  width  of  solid  rubber  tires  is  approaching  a  limit. 
For  that  matter,  if  such  a  difficulty  did  exist,  it  could 
be  overcome  by  putting  three,  four,  or  five  small  tire? 
side  by  side  on  a  single  wheel. 

We  find,  then,  that  the  condition  of  our  roads  and 
the  probable  limitation  in  the  size  and  strength  of 
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rubber  tires  have  tended  and  probably  will  tend  to 
limit  the  weight  of  the  motor  trucks  of  the  future. 
There  is  another  consideration,  fully  as  important.  Let 
ns  -state  it  briefly : 

A  dr>’-goods  house  owns  five  1-ton  trucks.  They  cost 
jlO.OOO.  Each  truck  needs  a  driver,  perhaps  a  helper, 
tmrape  .space,  care,  etc.  For  $5000  this  store  could  buy 
one  5-ton  truck,  employ  one  driver  and  helper,  cut 
down  expen.ses  in  other  ways,  and  yet  get  the  -same  load¬ 
carrying  capacity.  Why  is  this  not  done? 

The  reason  is  obvious.  The  big  truck  in  this  ca.se 
would  fail  to  give  service.  And  not  only  that,  it  would 
probably  take  four  or  five  days  to  deliver  the  parcels 
which  five  1-ton  trucks  deliver  in  one  day,  and  thus 
it  would  cost  more  in  dollars  and  cents  to  deliver  the.se 
goods  with  one  unit  than  with  five. 

Here  we  have  another  satisfying  factor  which  tends 
to  limit  the  size  of  motor  trucks.  In  any  line  of  businc.ss 
where  several  stops  have  to  be  made  in  delivering  goods, 
there  comes  a  point  where  increasing  the  size — and 
hence  the  expense — of  the  carrier  becomes  unprofitable. 
Pa.st  experience  has  shown  that  this  limit  is  under  5 
ton.s. 

An  Alternative  for  the  Large  Truck 

How  about  the  man  who  hauls  sand?  How  about  the 
man  who  hauls  asphalt?  brick?  almost  any  material 
u.sed  in  contracting  or  building?  He  makes  only  one 
stop:  it  is  to  his  interest  to  carry  as  much  at  a  time 
as  he  can.  The  5-ton  truck,  the  7-ton  truck,  even  the 
10-ton  truck  could  be  used  profitably  in  such  work,  if 
it  were  not  for  the  consideration  of  tires  and  roads. 
But  these  considerations  do  exist;  one  of  them  touches 
his  own  pocket-book,  and  the  other  will  increasingly 
touch  his  civic  conscience,  or  be  made  a  matter  of 
Federal  regulation. 

But  here  again  there  is  a  way  out.  It  is  concentrated 
weight,  not  distributed  weight,  which  breaks  down  our 
roads.  If  a  man  has  10  tons  to  carry,  let  him  put  it 
in  two  carts  instead  of  one,  and  the  road  will  benefit  by 
it.  In  other  words,  the  trailer  will  provide  the  outlet 
for  the  future  increase  in  truck  loads.  And,  singularly 
enough,  it  is  precisely  in  such  kind  of  hauling,  where 
there  are  heavy  loads  and  few  stops  to  be  made,  that 
the  trailer  works  to  be.st  advantage. 

Roads,  tires,  economy — these  three  factors,  rather 
than  any  limitation  in  the  art  which  American  engineers 
use  in  building  trucks  of  steel — are  what  prevent  and 
will  continue  to  prevent  any  great  increase  in  the  size 
of  the  motor  trucks  of  the  future.  Nobody  is  blind 
today  to  the  enormous  utility  of  the  motor  truck. 
Nobody  is  going  to  try  to  legislate  it  off  the  earth,  unless 
it  be  the  road  commissioner  of  Country  Corners,  or 
the  sheriff  of  Buttermilk  County.  Prejudice  has  died 
away,  and  in  its  place  has  come  a  country-wide  realiza¬ 
tion  of  what  people'only  barely  realized  when  they  saw 
the  first  passenger  trains  steaming  across  the  country. 
Highway  transportation  of  freight  is  here,  and  it  may 
outstrip  highway  passenger  transportation — the  auto¬ 
mobile — soon. 

But  a  great  problem  remains  to  be  solved.  A  vast 
sy.stem  of  roads  is  about  to  be  brought  into  being.  Call 
them  foundations,  rather,  instead  of  roads.  If  these 
foundations  are  too  weak,  or  if  these  foundations,  strong 


enough  for  today,  are  not  strong  enough  for  tomorrow, 
then  billions  of  dollars  will  have  been  thrown  away. 
As  a  general  precept,  roads  should  be  built  to  .stand 
the  accepted  traffic  of  the  day.  But  we  should  be  ready 
at  this  time  to  determine  what  this  standard  traffic  is. 
We  should  distinguish  between  what  is  typical  and  what 
is  freakish,  and  establish  our  maximum  weight  without 
hesitation.  Roads  are  like  bridge.s — especially  modern 
roads — in  that  when  they  break  down  they  break  down 
entirely.  The  road  builders  have  to  know  what  weights 
the.se  roads  shall  bear.  They  require  an  answ’er  which 
will  serve  for  several  years.  And,  even  more  than  a 
correct  an.swer,  they  must  have  a  definite  answer.  If 
they  receive  it,  they  will  .spend  our  money  to  better 
advantage.  _ 

Highways  and  Truck  Loads  They  Can 
Economically  Sustain 

By  H.  Eltinge  Breed 

First  IVputy  Commissioner  of  Highways,  New  York  State 

MOTOR-TRUCK  traffic  is  limited  by  the  number  of 
miles  of  highway  able  to  sustain  it.  The  motor 
truck  marks  a  distinct  transition  in  transportation  fa¬ 
cilities.  It  has  made  the  highway  as  available  for 
freight  haulage  as  were  previously  the  waterway  and 
the  railway.  The  service  of  the  motor  truck  in  the 
freight  crisis  of  the  past  year  established  forever  the 
importance  of  the  highway  as  an  integral  part  of  the 
transportation  system  of  this  country.  The  modem  ve¬ 
hicle  is  a  magnificent  tool  for  furthering  the  prosperity 
of  the  era  before  us.  But  so  far  it  has  been  fatal  to  the 
very  factor  upon  which  its  usefulness  depends — it  is  the 
greatest  destructive  force  the  highway  has  ever  en¬ 
countered.  Until  we  harmonize  the  “tool”  and  the 
“way,”  we  shall  secure  no  permanently  satisfactory  re¬ 
sults.  It  is  the  object  of  this  paper  to  show  the  reac¬ 
tion  of  various  types  of  pavement  to  motor-truck  traf¬ 
fic,  and  to  make  suggestions  for  the  future. 

Macadam  Unsuitable  for  Motor-Truck  Trafi-tc 
Our  greatest  mileage  of  improved  roads  is  in  water- 
bound  macadam.  We  build  it  with  a  6-  to  9-in.  stone 
sub-base  bottom  course,  and  a  3-in.  top  course,  giving 
a  road  from  9  to  12  in.  in  thickness.  In  soft,  unstable 
soil,  additional  sub-base  is  used,  so  that  in  some  cases 
the  depth  is  increased  to  2  ft.  or  more.  The  surface 
must  be  waterproofed,  and  con.stant  maintenance  is  re¬ 
quired  to  keep  it  in  good  condition.  The  cost  of  main¬ 
tenance  on  this  pavement  is  $600  to  $1200  a  mile  each 
year.  For  the  past  five  years,  the  writer  has  had  under 
observation  a  large  mileage  of  this  type.  The  results 
have  been  so  uniform  as  to  leave  no  doubt  of  the  con¬ 
clusion  that  water-bound  macadam  roads  of  our  strong¬ 
est  present  design  will  not  sustain  motor-truck  traffic. 
In  every  case,  as  the  traffic  increased  the  pavement  dis¬ 
integrated  and  in  times  of  unstable  soil  broke  up.  Of 
course,  at  additional  expense  we  can  redesign  for  greater 
thickness,  but  the  wear  on  the  crust  and  the  abrasive 
action  on  the  pavement  would  still  be  as  great,  so  that 
at  best  we  should  obtain  a  road  almost  as  high  in  first 
cost  as  a  road  of  one  of  the  permanent  types,  with 
maintenance  charges  six  times  as  heavy,  and  with  the 
additional  necessity  of  frequently  rebuilding  the  top 
course  under  the  handicap  of  heavy  traffic. 
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Bituminous  macadam  is  in  much  the  same  class  as 
the  water-bound.  Its  surface  is  waterproofed.  Due  to 
the  use  of  a  binder,  it  has  greater  cohesion  of  the  crust. 
It  is  higher  in  first,  cost  than  the  water-bound,  but  not 
quite  so  costly  to  maintain.  Good  results  in  wearing 
qualities  can  be  procured  in  it  only  by  closest  attention 
to  such  details  as  the  selection  of  material,  the  assur¬ 
ance  of  uniform  thickness  through  a  smooth  base,  and 
insistence  upon  doing  work  at  the  proper  season.  Bi¬ 
tuminous  macada/h  has  not  shown  up  favorably  under 
the  heavy  traffic  of  the  past  two  years.  This  pavement, 
also  at  greater  first  cost,  can  be  thickened  to  stand 
heavy  traffic  better,  but  as  it  would  still  have  a  higher 
maintenance  cost  than  the  durable  types  of  pavement, 
its  building  would  not  be  economical  where  there  was 
any  prospect  of  much  motor-truck  transportation. 

More  Durable  Types  of  Pavement 

•  These  two  are  semi-durable  types.  Among  the  more 
durable  types  of  pavement  are  included  brick,  concrete, 
granite-block,  wood-block,  asphalt-block  and  the  as¬ 
phaltic  mixed  type  on  concrete  foundation.  These  pave¬ 
ments  are  more  permanent  because  their  crust  is  rigid 
as  well  as  .cohesive,  and,  therefore,  unless  broken 
through,  it  carries  the  load  as  a  slab,  a  beam,  or  a 
cantilever. 

The  brick  pavement  has  endured  heavy  traffic  well. 
At  least,  the  brick  pavement  of  monolithic  form  has, 
where  the  brick  form  an  integral  part  of  the  pavement 
by  being  placed  on  either  a  foundation  of  green  con¬ 
crete,  or  in  a  mortar  cushion  of  cement  and  sand.  Brick 
pavements  with  only  a  plain  sand  cushion  have  less 
claim  to  durability.  The  vibration  from  the  impact 
of  heavy  motor  traffic  rapidly  displaces  the  sand,  the 
brick  shift,  depressions  occur  in  the  surface,  and  the 
pavement  goes  to  pieces. 

To  secure  greater  resistance  in  brick  pavements  than 
any  examples  of  it  have  yet  shown,  the  brick  should 
be  selected  and  laid  with  respect  to  their  hardness,  i.e., 
brick  of  varying  degrees  of  hardness  should  not  be 
placed  next  to  each  other.  Where  the  hard,  brittle 
brick  is  laid  alongside  the  soft  and  tough  brick  you 
get  unequal  wear. 

Much  better  brick  pavements  could  be  secured  if  the 
brick  manufacturer  would  select  and  sort  his  product 
according  to  the  varying  degrees  of  hardness,  so  that 
those  within  certain  limits  could  be  laid  together.  I  do 
not  believe  that  we  shall  get  the  best  results  from  our 
brick  pavement  under  heavy  traffic  until  this  is  done. 

Asphaltic  Pavements  Are  Less  Noisy 

Asphaltic-concrete,  sheet-asphalt  and  asphalt-block 
pavements  have  the  advantage  of  being  quieter  than 
brick  or  concrete.  This  is  due  to  the  resilience  of  the 
surfacing  material,  which  has  drawbacks  as  well  as  ad¬ 
vantages.  Unless  a  proper  selection  and  incorporation 
of  the  materials  in  the  binder  is  made,  and  unless  the 
binder  is  stiff  enough,  heavy,  concentrated  traffic  is 
apt  to  cause  further  consolidation  and  wrinkle  up  the 
pavement.  Action  by  impact  is  acceleraced,  and  the  day 
nasten^  when  the  pavement  has  to  be  rebuilt. 

In  granite-block  pavement,  smoothness  of  surface  is 
desirable.  The  writer  believes  that  this  type  should  be 
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laid  with  a  cement-grout  filler,  to  gain  inci  used  I 

strength  and  smoothness.  All  these  types  requ  re  a  ‘ 

strong  concrete  foundation  of  thickness  approx  I 

that  for  a  concrete  pavement  and  where  they  h;i' t  i)een  1 

built  in  accordance  with  the  above  conditions  th(.>  have  i 

have  invariably  given  us  good  service  under  oavv  ^ 
traffic.  ‘  I 

Concrete  Pavement  Has  Lower  First  Co.si 

The  great  advantage  that  the  concrete  pavement  ha-s  | 
over  them  all  is  its  lower  first  cost.  While  this  state-  i 
ment  is  general,  certain  particular  cases  have  proved 
the  exception  to  the  rule. 

When  I  speak  of  concrete  types  of  pavements  here, 

I  refer  to  concrete  of  the  l:li:3  mix.  The  writer  has 
had  more  than  300  miles  of  this  type  of  pavement  un¬ 
der  observation  for  the  past  three  years — some  of  it 
for  a  longer  period.  It  has  most  satisfactorily  carried 
the  new  traffic,  without  any  failures  due  to  the  amount 
and  the  class  of  traffic  upon  it.  It  has  shown  one  weak¬ 
ness  that  can  easily  be  corrected,  i.e.,  the  crackiny 
through  of  the  corner  of  the  slab,  which  is  caused  by  the 
pounding  due  to  impact  and  the  unstable  soil  under  the 
slab.  The  unevenness  or  the  rise  of  one  slab  above  an¬ 
other  increases  this  action  by  impact,  and  by  some  it  is 
cited  as  an  argument  against  the  use  of  joints.  The 
writer  believes  that  these  joints  are  necessary  to  provide 
for  expansion,  a  lack  of  which  would  allow  the  internal 
stresses  to  injure  the  structure  of  the  pavement  in  such 
manner  that  there  would  be  early  disintegration.  How¬ 
ever,  the  few  slabs  that  have  broken  at  the  corner  points 
are  still  performing  their  full  service  without  disturb¬ 
ance  to  traffic. 

Concrete  is  the  cheapest  of  the  durable  t>T)es  of  pave¬ 
ment.  While  its  first  cost  is  higher  than  that  of  either 
of  the  semi-durable  types,  its  low  maintenance  makes 
its  total  cost  at  five  years  of  age  considerably  less  than 
theirs.  Less  than  $100  per  mile  per  year  keeps  it  in 
repair. 

By  the  application  of  the  principles  of  mechanics,  and 
figuring  the  corner  of  the  slab  as  a  cantilever,  unsup¬ 
ported  by  soil  directly  beneath  it,  and  with  an  allow¬ 
ance  of  60%  for  impact,  we  find  that  a  thickness  of 
pavement  of  8  or  9  in.  gives  a  reasonable  degree  of 
surety  that  it  will  sustain  motor  trucks  weighing  14 
tons  including  load.  It  seems  desirable,  therefore,  that 
we  build  our  concrete  pavements  on  an  average  of  8J  in. 
in  thickness.  High-speed  traffic  and  the  use  of  verj’ 
wide  motor-truck  bodies  makes  it  imperative  that  the 
road  shall  be  20  ft.  wide,  in  order  that  vehicles  may 
pass  each  other  with  safety.  This  would  make  our 
pavements  7  in.  thick  at  the  sides  and  10  in.  at  the  cen¬ 
ter.  Width  affects  strength,  greater  thickness  being  re¬ 
quired  for  greater  width.  Greater  center  thickness, 
compared  with  the  thickness  at  the  edge,  can  be  ob¬ 
tained  by  dishing  the  subgrade,  if  desirable. 

Great  care  must  be  used  in  the  selection  of  the  aggre¬ 
gates  and  in  the  workmanship  on  the  concrete  pave¬ 
ment,  in  order  to  secure  uniformity  in  results.  The 
smoothness  of  the  surface  is  especially  important,  as 
imperfections  in  it  increase  the  impact  from  the  passing 
load. 

Those  are  some  of  the  things  that  we  know  about 
the  highway  in  its  relation  to  motor-truck  traffic.  Here 
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are  some  of  the  things  we  don’t  know;  they  are  the  va-  It  was  exactly  the  same  with  the  railroads,  the  track 


riables  in  our  problem  for  v'hich  we  have  to  assume 
constants.  The  greater  the  n  imber  of  assumptions,  the 
preater  are  the  chances  of  guessing  wrong  and  building 
a  pavement  doomed  to  destruction.  To  meet  the  de¬ 
mands  of  motor-truck  traffic,  highway  engineers  must 
aim  to  develop  their  art  from  an  empirical  into  an  ac¬ 
curate  science. 

Some  of  the  troublesome  variables  are;  Cohesion  of 
crust,  bearing  power  of  soil,  smoothness  of  pavement, 
ine(iualities  of  pavement  structure,  lack  of  uniformity 
in  the  aggregates,  moisture,  and  frost.  How  strong  is 
a  given  thickness  of  cru.st?  What  is  its  cohesion,  and 
what  changes  has  it  suffered  between  the  passing  of 
truck  No.  1,  and  the  passing  of  truck  No.  100?  We 
can  gage  the  action  of  the  wet  and  frost,  but  we  can¬ 
not  determine  it,  because  it  is  complicated  by  factors 
in  the  load.  Cohesion  of  crust  and  stability  of  soil  are 
affected  partly  by  vibration  of  wheel;  which,  in  turn,  is 
influenced  by  smoothness  of  tire  and  pavement.  An 
overload  causes  greater  compaction.  The  impact  from 
the  hammer  blows  of  certain  loads  and  tires  upon  the 
pavement  crust  exerts  a  pumping  action  which  draws 
up  water  whenever  the  subsoil  is  wet.  Impact  depends 
upon  springs,  tires  (pneumatic,  cushion,  solid  or  steel) 
and  speed.  Effect  of  load  depends  upon  width  of  tire. 
Abrasive  action  depends  upon  the  condition  of  the  tires 
and  the  presence  or  absence  of  chains.  The  problem 
i.s  an  involved  one. 

Learning  From  Former  Success 

Now,  I  would  make  two  points  for  future  practice: 
First,  admitting  freely  the  undetermined  factors,  let 
us  learn  henceforth  from  our  successes,  as  we  have 
learned  heretofore  from  our  failures.  We  know  now 
that  certain  types  of  pavement  have  proved  equal  to 
the  heaviest  traffic  we  have.  Then  let  us  go  ahead  and 
build  those  types  without  further  palavering,  and  let 
us  learn  from  observation  of  their  endurance  to  supply 
the  unknown  quantities  in  our  equation.  The  demands 
of  traffic  are  upon  us.  We  have  lagged  behind  since 
1902.  For  the  sake  of  national  prosperity,  we  can’t  af¬ 
ford  to  lag  behind  any  longer ;  we  can’t  afford  to  squan¬ 
der  wealth  and  energy  upon  experimentation  with  un¬ 
satisfactory  types.  Let  us  take  the  sure  thing.  If  suc¬ 
cess  teaches  us  to  devise  something  still  better,  good! 

Second,  we  must  definitely  eliminate  our  worst  un¬ 
known  factor — the  weight  of  the  load.  For  the  past 
15  years  we  have  built  roads  that  have  attracted  to 
them.selves  traffic  far  greater  than  they  were  designed 
to  bear,  to  the  alarming  depreciation  of  the  investment 
in  the  road.  The  fa.ster  we  build  roads,  and  the  better, 
the  greater  and  heavier  will  be  the  traffic  put  upon  them, 
until  thousands  of  miles  are  destroyed  •  and  millions  of 
dollars  lost.  Only  within  the  past  year  have  we  in 
New  York  State  caught  up  with  the  demands  of  the 
passenger  car  for  completed  through  routes,  and  now 
the  truck  is  upon  us,  and  roads  designed  for  three  tons 
are  “having  twenty  put  upon  them.  They  are  going  to 
pieces.  Five  millions  a  year  are  being  spent  in  repairs, 
where  at  least  half  of  it  should  be  going  for  new  con¬ 
struction.  The  thing  is  inevitable  until  we  agree  upon 
some  arbitrary  limit  of  load  for  which  we  are  to  design 
the  highways. 


and  the  engine  forever  outstripping  each  other  with 
enormous  economic  loss,  untill  an  aibitrary  limit  of  load 
and  speed  was  determined  upon.  In  reases  upon  it  since 
then  have  had  to  be  of  proved  economy  from  the  point  of 
view  of  considering  both  the  “tool”  and  the  “way.”  In 
any  system  of  transportation,  those  two  must  be  recon¬ 
ciled  before  we  can  derive  full  benefit. 

Look  at  our  latest  traffic  reports  on  15  highways  in 
various  parts  of  New  York  State.  There  is  an  increase 
in  truck  tonnage  varying  biennially  from  50  to  400'^^  and 
an  average  increa.se  of  150%  over  the  tonnage  of  191G. 
To  try  to  build  highways  in  pace  with  a  continuous  ad¬ 
vance  of  that  kind  would  bankrupt  the  public. 

Five-Ton  Load  Should  Be  Established  by  Law 

The  wiser  motor-truck  manufacturers  have  them¬ 
selves  adopted  the  broad  policy  of  selling  transportation 
service,  rather  than  the  exclusive  one  of  .selling  motor 
trucks.  The.se  men,  who  have  had  every  opportunity 
to  study  the  economics  of  the  problem,  have  agreed 
upon  the  desirability  of  the  5-ton  load  as  a  standard 
unit.  This  should  now  be  established  by  law,  and 
our  highways  designed  to  meet  it.  It  Y'ill  mean  a  total 
maximum  load  of  about  12J  tons,  of  <vhich  approxi¬ 
mately  nine  shall  be  applied  to  the  rear  axle.  There 
should  also  he  general  regulations  for  other  destruc¬ 
tive  factors,  such  as  inadequate  tires  and  springs. 

We  can  build  roads  economically  for  the  5-ton  load. 
We  cannot  afford  to  have  them  disrupted  by  a  few  ex¬ 
cessively  large  trucks.  Nor  should  we  design  them 
extravagantly  to  meet  the  requirements  of  a  few  indi¬ 
viduals.  The  maximum  loading  must  be  restricted  to 
the  economic  standard  suggested  by  the  manufacturers 
and  desired  by  the  big  majority  of  truck  users.  Then 
will  the  highway  be  able  to  give  to  the  motor  and  to 
the  community  its  most  efficient  service. 

Purchase  Meters  on  Percentage  Accuracy 
Above  Ninety  Per  Cent. 

Latest  specifications  for  accuracy  of  six  water-meas¬ 
uring  devices,  for  installation  in  the  Mayfair  and  22nd 
St.  pumping  stations,  Chicago,  differ  from  those  under 
which  previous  pitometers  have  been  purcha.sed  in  that 
the  “marking”  of  the  proposals  for  accuracy  will  be 
given  “O”  for  90%  accuracy  and  a  full  mark  for  100'^, 
accuracy.  Formerly  it  was  the  practice  to  rate  the 
bidders  90,  93  or  98%,  as  the  case  might  be,  giving  the 
90%  machine  an  undue  advantage  when,  as  a  matter 
of  fact,  such  a  machine  would  not  receive  consideration 
at  all. 

In  marking  the  item  of  price,  the  lowest  bidder  re¬ 
ceives  the  full  mark,  others  in  inverse  proportion.  Work¬ 
manship  and  dependability  are  judged  by  a  committee 
of  competent  engineers,  appointed  by  the  commission¬ 
ers  of  public  works,  who  may  make  any  teats  deter¬ 
mined  upon  by  them  to  aid  in  reaching  their  conclu¬ 
sions. 

The  contract  is  awarded  to  the  bidder  obtaining  the 
highest  mark  based  on  the  following  .schedule:  Price. 
10% ;  accuracy  of  pitometer  rod,  40% ;  accuracy  of 
recorder,  25%;  workmanship  pitometer  rod,  5%;  work¬ 
manship  recorder,  5%;  dependability  of  recorder,  15 
per  cent. 
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Great  Lakes  Yards  Lead  Coast  Districts  in 
Building  Ocean-Going  Ships 

Produce  Canal-Size  Steamers  in  Large  Numbers — Spirit  of  Cooperation — Yard  Capacity  Doubled— SiHo 
Launching — No  Outside  Fabrication — Equipment  of  Varied  Character — Labor  Shortage 

(Passed  by  the  Publication  Approval  Committee,  Emergency  Fleet  Corporation) 


More  than  half  the  steel  ships  delivered  to  the 
United  States  Government  in  July,  August, 
September  and  October,  amounting  to  more  than  one- 
third  the  total  in  tonnage,  were  built  in  Great  Lakes 
shipyards.  The  Lakes,  District  9  of  the  Emergency 
Fleet  Corpo¬ 
ration,  are  at 
present  the 
leading  ship¬ 
building  dis¬ 
trict  in  the 
country.  They 
are  doing 
their  work 
with  old  yard 
layouts,  old 
equipmentand 
o  1  d  methods, 
without  help 
through 
bridge  -  shop 
fabrication  or 
simplification 
of  ship  de¬ 
sign.  They 

are  handicapped  by  inadequate  steel  supply,  by  constant 
draining  away  of  the  labor  force  on  the  part  of  other 
districts  and  by  the  limitation  of  size  which  arises  from 
the  necessity  of  locking  the  ships  through  the  Welland 
and  St.  Lawrence  Canals — a  large  vessel  can  be  built 
more  rapidly  than  a  small  one,  in  proportion  to  tonnage. 

Not  only  are  they  building  ships  in  quantity,  but 
they  are  building  them  cheaply.  Fleet  Corporation 
officials  state  that  very  low  costs  are  being  made  in  the 
Lakes  yards,  though  hours  and  wages  are  the  same  as 
in  other  districts.  The  highest  riveting  averages  in  the 
country  are  being  made  in  District  9.  For  some  time 
past  the  district  as  a  whole  has  averaged  nearly  400 
rivets  driven  per  gang  per  eight-hour  day,  and  some 
yards  are  reporting  450  to  500  rivets  per  gang  regularly, 
w’eek  after  week. 

Distinctive  shipbuilding  methods  and  equipment, 
which  were  developed  during  many  years  of  lake 
steamer  building,  are  used.  They  have  been  applied 
with  surprising  adaptability  to  the  new  class  of  work 
now  demanded.  But  efficient  management  and  a  re* 
markable  spirit  of  cooperation  are  prominent  factors 
in  the  Great  Lakes  production. 

Cooperation  is  the  newest  and  most  noteworthy  force 
at  w’ork  in  the  district.  Under  the  direction  of  Henry 
Penton,  district  manager  for  the  Emergency  Fleet 
Corporation,  the  yards  are  working  as  a  single  organiza¬ 
tion,  One  manager  said.  “There  is  no  more  rivalry 
among  the  Lakes  yards.  We  all  help  one  another  as 
much  as  we  can."  In  place  of  aggressive  commercial 
competition  there  is  friendly  rivalry  for  best  perform¬ 


ance.  The  Great  Lakes  Shipbuilders’  Association, 
formed  as  part  of  the  cooperation  machinery,  furnished 
means  for  standardization  such  as  uniting  on  two  de¬ 
signs  of  ship  and  a  single  design  of  engine,  and  has 
brought  about  exchange  of  drawings  and  essential  in¬ 
fo  rmation. 
That  the 
Lakes  yards 
are  managed 
efficiently  was 

emphasized 

strikingly  by 
several  note- 
W’orthy  speed 
performances 
in  building 
ships.  The 
L  0  r  a  i  n  and 
the  Manitowoc 
yards  each 
built  a  ship  in 
24  working 
days,  keel- 
laying  to 
la  u  n  ch  i  n  g. 

The  Ecorse  yard  surpassed  both  of  them  and  established 
a  world’s  record  by  launching  a  ship  14  working  days 
after  its  keel  was  laid,  and  then  showed  that  it  had  fur¬ 
ther  reserve  of  speed  by  completing  the  vessel  in  15 
working  days  more.  The  record  ship,  the  “Crawl  Keys,” 
steamed  away  on  its  trip  to  the  sea  on  the  thirty-fourth 
calender  day  from  the  time  the  first  piece  of  steel  was 
laid  on  the  keel  blocks. 

Steady  pace  of  production  also  testifies  to  the  cap.ible 
management  of  the  yards.  Figures  from  one  group  of 
six  yards  are  significant:  In  the  hottest  week  of  the 
past  summer  these  yards  drove  600,000  rivets,  as  against 
their  maximum  week’s  output  in  good  weather  of  718,- 
000;  only  16%  drop-off  was  caused  by  the  heat,  though 
temperatures  exceeding  100®  prevailed  for  several  days. 

A  prominent  case  of  remarkable  regularity  of  pro¬ 
duction  is  furnished  by  the  Wyandotte  yard,  a  yard 
building  only  hulls,  which  are  equipped  at  Detroit. 
A  graphical  record  of  keel-layings,  launchings  and 
completions  for  this  yard  since  the  beginning  of  the 
war-time  shipbuilding  two  years  ago  is  shown  in  the 
diagram,  Fig.  2.  The  curves  prove  a  steadiness  in 
production  rate  comparable  to  that  of  a  smoothly 
working  factory.  Yet  during  the  time  covered  by  the 
cur\'es  the  yard  was  almost  wholly  rebuilt  and  was 
enlarged  to  two  and  one-half  times  its  former  size. 
Throughout  the  whole  period,  moreover,  the  yard’s 
efficiency  was  improving;  the  time  required  from  keel- 
laying  to  launching  was  reduced  in  two  years  from 
120  days  to  76,  and  the  total  time  from  keel-laying 
to  completion  reduced  from  190  days  to  96.  Further- 


FIG,  1.  SOME  OP  THE  GREAT  LAKES  YARDS  LAUNCH  INTO  DRY  DOCKS — BERTH 
FITTED  UP  ALONGSIDE  NEW'  SOUTH  CHICAGO  DRY  DOCK 
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more,  shipbuilding  was  not  in-  “ 

terrupted  or  delayed  by  winter  y 
jonditious.  In  the  winter  of  / 

1916-1917  the  curve  of  com-  f 
pletions  flattened  off,  though 
the  launching  curve  showed 
little  disturbance;  but  in  the 
curves 
slope  most 
remarkably,  in  spite  of  excep- 
severe  weather. 

Four  of  the  lakes  share  in 
the  shipbuilding, 

to  Duluth.  As  listed 
the 

equipment  now  com- 
prises  81  building  berths  for 
the  steamers  the 

Emergency  Fleet  Corporation. 

E.xpansion  has  been  in  prog- 

ress  from  the  start.  Previ-  fig.  3.  shipbuii.ding 
ously,  all  the  yards  were  laid  four  addition.m 

out  for  building  large  lake  steamers;  one  berth  of  the 
old  type  could  be  utilized  for  two  berths  of  the  size  now 
required,  but  even  so,  the  number  of  berths  was  far  from 
adequate.  Some  of  the  new  berths  are  still  uncompleted, 
but  they  will  be  ready  for  work  well  before  winter. 
Three  new  yards  were  put  in  service,  Saginaw,  Globe 
and  McUougall.  Even  deducting  these,  however,  the 
di.strict  has  nearly  doubled  its  capacity,  and  practically 
all  of  this  increase  is  the  work  of  the  pa.st  year,  done 
while  shipbuilding  was  kept  up  at  full  speed. 

At  the  beginning  of  November  outstanding  contracts 
for  ships  totaled  285  vessels.  All  these  are  expected  to 
be  completed  before  the  close  of  navigation  in  1919. 


30  Months 
Julyl 


REGULAR  SHIP  PRODUCTION  AT  WYANDOTTE 


operated,  and  by  concentration  of  work  the  output  was  sides  have  a  distinct  tumble-home,  the  bottom  is  shaped 
raised  from  24  lb.  of  steel  per  man-hour  to  36.  The  with  6-in.  dead-rise  from  the  keel,  the  tank  top  slopes 
shop  then  turned  out  65  tons  per  day,  making  the  yard  down  to  the  bilge,  and  its  margins  are  turned  down 
production  a  little  better  than  one  ship  per  month.  This  normal  to  the  bilge  strake.  Because  of  the  blunt  pro- 
is  still  far  below  the  building  capacity  of  the  six  berths,  portions  of  the  ship  the  parallel  length  is  small.  In 
however,  and  enlargement  of  the  punch  shop  by  35  to  fact,  practically  the  whole  of  the  ship  is  molded,  which 
40%  is  now  being  carried  out;  it  is  made  possible  by  means  that  all  elements  of  difficulty  in  shipbuilding  are 
building  a  new  machine  shop  in  a  distant  corner  of  present. 

Ships  261  ft.  long  and  43i  ft.  wide  in  midship  section 
are  being  built  at  all  of  the  yards.  These  dimensions 
are  the  maximum  for  passage  through  the  locks  of  the 
Welland  Canal.  When  war-time  shipbuilding  be¬ 
gan  on  the  Lakes,  through  rush  orders  from 
Norwegian  ship  owners  and  the  Cunard  Line,  in 
1915,  the  main  demand  was  for  3000-ton  single-deck 
vessels  20  ft.  3  in.  deep.  A  later  design,  calling  for 
the  molded  depth  of  24  ft.  2*  in.,  with  an  intermediate 
line  of  strongbe’ams  (instead  of  a  deck)  in  the  hold 
to  brace  the  frames,  brought  the  carrying  capacity  up 
to  3500  dead-weight  tons.  Subsequently  the  Emergency 
Fleet  orders  called  for  vessels  28  ft.  2  in.  deep,  of  4200 
tons  capacity.  Most  of  the  yards  are  working  to  the 
same  design  drawings ;  in  fact,  only  two  designs  of  the 
28-ft.  ship  are  being  built  on  the  Lakes,  as  the  result 
of  the  cooperation  of  the  yards.  All  the  ships  are  of 
the  ordinary  transverse-frame  system  of  construction; 
their  frame  spacing  is  24  inches. 

Side  launching  can  be  .done  in  water  not  much  wider 
than  the  ship’s  breadth,  so  that  the  method  is  excellently 
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GREAT  LAKES  SHIPYARDS  BUILDING  OCEAN-GOING 
SHIPS  FOR  EMERGENCY  FLEET  CORPORATION 

Number  of  Build- 
Ing  Berths  for 
26I-Ft.  Vessels 
Two  years 

Locetion  Owner  ago  Now 

Buffalo,  N.  Y.,  American  Shipbuilding  Co .  1  6 

Ashtabula,  O.,  Great  I.,akes  Engineering  Works....  2  4 

Cleveland,  O.,  American  Shipbuilding  Co .  2  3 

Ixtrain,  O.,  American  Shipbuilding  Co .  8  8 

Toledo,  O.,  Toledo  Shipbuilding  Co .  6  6 

Detroit  and  Wyandotte,  Mich. 

American  Shipbuilding  Co .  4  10 

Ecorse,  Mich.,  Great  I.,ake8  Engineering  Works....  6  8 

Saginaw,  Mich.,  Saginaw  Shipbuilding  Co .  -  6 

South  Chicago,  III.,  American  Shipbuilding  Co .  2  5 

Manitowoc.  Wis.,  Manitowoc  Shipbuilding  Co .  2  6 

I)uluth,  Minn.,  McDougall-Duluth  Co .  -  9 

Superior,  W'is.,  American  Shipbuilding  Co .  2  5 

Globe  Shipbuilding  Co .  -  5 

Total  33  81 

YARDS  BUILDING  TUGS 
Cleveland,  O.,  Lake  &  Ocean  Shipbuilding  Co. 

Port  Huron,  Mich.,  Foundation  Co. 

Marine  City,  Mich.,  S.  C.  McLouth. 

Benton  Harbor,  Mich.,  Daehl-Carter  Co. 

Sturgeon  Bay,  Wis.,  I.,eatham  &  Smith  Co. 

Universal  Shipbuilding  Co. 

Green  Bay.  Wis.,  Northwest  Engineering  W’orks. 

Superior,  Wis.,  Whitney  Bros.  Co. 
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economical.  The  bureau  believes  that  pavements  which  results  have  been  obtained  by  the  use  of  ;  patch” 
deteriorate  quickly  in  spots,  so  that  immediate  repairs  materials.  These  are  of  two  kinds,  tho.se  wh;  h  con 

are  required  to  save  them,  should  be  handled  by  patrol  sist  of  emulsions  of  asphalt  with  soap  anti  w  ,Ut  and 

methods,  while  the  gang  system  works  better  on  more  which  are  thin  enough  to  mix  with  materials  w  iu  n  cold 
permanent  pavements,  such  as  brick  and  first-class  con-  and  those  which  are  kept  in  fluid  condition  h.  a  cut^ 
Crete,  where  occasional  holes  develop  slowly,  back  of  volatile  oils.  Both  preparations  are  convenient 

Not  only  do  minor  repairs  and  surface  treatments  for  the  patrolman,  as  they  obviate  the  nece.  ^ity  of 

come  under  the  Bureau  of  Maintenance,  but  also  resur-  transporting  a  heating  kettle. 

facing  of  accepted  state  and  county  highways  and  often  When  a  defective  section  of  the  surface  has  ticfn  cut 
complete  reconstruction.  During  last  winter  many  out  and  cleaned,  the  patrolman  takes  the  r»Muired 
roads  were  practically  destroyed  in  stretches,  as  shown  amount  of  crushed  stone  and  mixes  it  with  Uu*  “cold- 
in  Fig.  1,  by  the  heavy  motor-truck  traffic,  and  it  was  patch”  material  in  about  the  proportion  of  one  jrallon 

of  the  material  to  1  cu.ft.  of 

^  q  p  — T  stone.  When  this  is  tamped 

volatile  evap- 

T  orates,  the  patch  becoming' 

y  J  obtained  by 

fined 

the  best  results  have  been  oh- 
tained  a 

FIG.  2.  STONE  SPRE.VDRK  r.IVIXO  l.ir.HT 

Sl'KFACE  TREAT.MENT— SIOE  VIEW  flUXed  With  40  (  weight  of 

SHOW'S  ix)r.vTioN  OK  FEED  AT  tar  Oils  of  which  at  least  60' 

^i^till  up  to  235’  c. 


FIG.  .'1.  FEED  CAN  BE  REO- 
ULATED  TO  SPREAD  FROM 
10  TO  35  POUNDS  OF  STONE 
PER  SQUARE  YARD 
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in.  sprwket  on  a  cross  shaft 
which  i.s  in  turn  geared  to  the 
feed.  Sloping  bottoms  are 
placed  in  the  wagons,  so  that 
with  dr>-  material  there  is  no 
trouble  in  emptying.  A  gang 
of  10  men  will  oil  and  cover 
from  two  to  three  miles  of  16- 
ft.  road  per  day,  giving  an 
application  of  2000  gal.  to  the 
mile  and  15  to  20  lb.  of  stone 
to  the  square  yard.  By  the 
old  method  of  distributing 
the  covering  stone  in  small 
piles  along  the  road  and 
spending  by  hand,  a  gang  of 
30  men  would  be  required  to 
do  the  same  amount  of  work. 
Thus  a  great  labor  saving  is 
In  the  division 


effected. 

where  the  stone  spreaders 
shown  in  the  views  are  work¬ 
ing,  the  contract  prices  for  light-oil  treatments  have 
been  cut  50%  by  the  use  of  this  device. 

In  many  sections  of  the  state  transportation  facilities 
are  verj'  poor,  and  an  effort  is  being  made  to  conserve 
them  as  much  as  possible  by  the  preparation  of  ma¬ 
terials  along  the  highways.  Fig.  4  shows  an  outfit  pre¬ 
paring  covering  stone  for  surface  treatment.  Local 
stone  is  being  used.  This  is  crushed  in  a  jaw  crusher 
and  then  run  through  rollers  which  break  it  into  the 
small  sizes  required  for  patching  and  covering.  From 
the  roller  it  passes  by  the  elevator  into  a  rotary  screen 
which  removes  the  dust  and  spalls.  The  power  is  sup¬ 
plied  from  the  flywheel  of  a  small  tractor,  which  is  also 
used  to  transport  the  apparatus  to  a  new  location  when 
work  on  any  section  is  completed.  This  outfit  will  pro¬ 
duce  30  cu.yd.  of  covering  stone  in  10  hours. 

Where  the  hand  method  of  spreading  screenings  is 
used,  the  motor-truck  equipment  shown  in  Fig.  5  has 
been  found  very  convenient.  The  chute  can  be  attached 
to  either  side  of  the  truck,  and  the  amount  of  covering 
stone  placed  in  each  pile  can  be  regulated  by  the  sliding 
door  and  the  lever.  At  railway  sidings  special  unloading 
equipment  is  being  used  to  fill  the  trucks,  thus  effecting 
a  further  labor  saving. 

Intermediate  between  patching  and  surface  treat¬ 
ments  and  complete  reconstruction  come  various  forms 
of  resurfacing.  Resurfacing  is  done  when  it  is  no  longer 
feasible  to  patch  the  old  surface.  During  the  season 
of  1917-18  very  successful  results  have  been  obtained  by 
resurfacing  with  “cold-patch”  material.  As  the  name 
would  imply,  this  was  not  the  use  originally  con¬ 
templated  for  this  material;  however,  not  only  does  it 
give  a  satisfactory  surface,  but  it  also  effects  a  consider¬ 
able  saving  in  fuel  which  would  have  to  be  used  if  hot 
bituminous  materials  were  employed. 

Detailed  costs  of  a  job  resurfaced  by  this  method  in 

1917  are  given  in  the  accompanying  table.  In  the  lay-  of  surfacing  being  2  in.  in  places.  The  road  received  a 
ing,  the  crushed  stone  and  “cold-patch”  mixture,  which  seal  coat  of  Tarvia  A,  early  in  the  season  of  1918,  and 
in  this  case  was  of  the  emulsified  type,  were  mixed  to-  it  is  stated  that  it  has  a  fine  surface,  with  the  appear- 
gether  in  a  batch  concrete  mixer  and  spread  to  the  re-  ance  of  a  Topeka  mix.  The  highway  is  a  heavy-traffic 
quired  thickness  upon  the  road.  This  was  allowed  to  line  between  Rochester  and  Buffalo;  it  is  16  ft'., wide  and 
set  for  a  short  time,  and  was  then  rolled  into  shape  3900  ft.  long,  or  6933  sq.yd.  Originally,  the  road  was 


FIG.  4.  OUTFIT  PREPARES  COVERING  STONE  FOR  SITRFACE  TREATMENT 


with  a  heavy  roller.  The  engineer  in  charge  of  the  work 
says  the  costs  were  higher  than  they  otherwise  would 
have  been,  on  account  of  rainy  weather,  which  required 
the  drying  and  cleaning  of  the  stone  before  it  could  be 
used.  Local  crushed  limestone  was  used,  the  thickness 


COST  OF  RESrRFACI.NG  OI.D  M.VCADAM  WITH  "COLD-PATCH' 
MATERIAL 
Iltmi.’f.i  Cost 

Materials; 

224  tons  No.  2  stone  purehasetl  at  $I.6S  per  ton.. .  .  $169.60 

60  tons  No.  2  stone  from  inaintenanee  piles  at  $1.65 

per  ton  .  .  .  99 . 00 

311  tons  No.  I  stonepureliase<i  at  $1  90|x‘r  ton.  .  628  90 

I0,700gal.  bit.niat.C.P.A.E.at  0. 1392 p<  r  gal.  1,489  44 


Labor  and  eiiuijmient. 

I.abor  and  teams  . 

Foreman  . . 

Steam  roller.  27  J  days  at  $12  per  day 

Water  tank,  rent  . 

5-ton  motor  truck  . 

I  J-ton  motor  truck  . 


■upplies; 

8.895  tons  coal  for  steam  roller 
4  gal.  oil 

1 10  gal.  gasoline  for  concrete  mixer 
8  batteries  for  engine  on  mixer 
<  )il,  grease,  waste  wood  for  roller,  r  te 
Repairs  to  engine  on  concrete  miz<  r . 


Total  cost  of  work  . 

Distrihutinn  oj  Cost 

Materials — total  cost  for  work 

I'nloading  and  hauling  bituminous  material,  4  mile  haul 

Hauling  plant  . 

I  oading  and  hauling  atone  from  maintenance  piles 
Repairing  holes,  material  not  included 
Manipulation  of  pavement,  including  screening  the  stone 
Making  and  scraping  shoulders,  cleaning  up . 


Unit  Costs  on  6,933  Si^itarf 

Total  cost,  including  shoulder  work . 

Total  cost,  excluding  shoulder  work  and  including 

repairs  to  holes . 

Total  cost,  excluding  shoulder  work,  labor  and 

material  in  reuairing  holes  . 

Cost  of  manipulation  on  pavement 
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FIG.  5.  f’OVERTKG  STOXR  PISTRini'TOR  WITH  CHT’TE 
IN  I‘R.\rK.  PTIIER  ORKNING  HRIIINP  OPRR.\TOR 


of  water-bound  macadam,  built  in  1902,  and  it  had  been 
resurfaced  with  Rocmoc  in  1910.  At  the  time  of  resur¬ 
facing  in  1917,  it  was  worn  in  holes  from  1  to  4  in. 
deep  and  was  verj'  rougrh.  The  holes  were  first  repaired, 
and  then  the  surface  was  laid  and  the  shoulders  were  re¬ 
shaped  and  cleaned. 

Besides  the  equipment  mentioned  above  the  depart¬ 
ment  has  many  other  kinds  of  highw'ay-building  ma¬ 
chinery,  such  as  steam  rollers,  motor  trucks  and  unlo'ad- 
ing  apparatus,  and  is  experimenting  with  tractors  for 
hauling  road  scrapers  in  shaping  shoulders  and  cleaning 
ditches.  The  tractors  are  reported  to  be  working  ver>’ 
satisfactorily,  and  are  said  to  be  able  to  go  anywhere 
that  a  team  can  go,  but  as  yet  they  have  not  been  used 
long  enough  to  provide  reliable  cost  data  as  to  their 
efficiency. 

All  work  in  the  Bureau  of  Maintenance  and  Repair 
is  under  the  supervision  of  F.  W.  Sarr,  second  deputy 
commissioner  of  highways,  v/ho  holds  this  appointment 
under  Edwin  Duffey,  state  commissioner  of  highways. 


Hard-Road  Maintenance  Costs  in  Illinois 

Illinois  has  270  miles  of  state  concrete  roads,  and 
while  these  roads  are  scattered  in  short  sections  all 
over  the  state  the  maintenance  cost  in  1917  averaged 
$30.25  per  mile  for  the  slab  and  $51.20  for  the  shoulders. 
For  59  miles  of  brick  roads  maintenance  of  the  surface 
cost  $5.36  and  of  the  shoulders  $51.20.  These  figures 
were  given  out  by  Clifford  Older,  chief  highway  en¬ 
gineer  of  the  State  Highway  Commission,  and  were 
used  in  the  mass  of  propaganda  put  out  during  the 
recent  Illinois  campaign  for  the  $60,000,000  bond  issue. 
This  bond  issue,  which  was  voted  upon  favorably  on 
Nov.  5,  provides  for  the  construction  of  4800  miles  of 
hard-surface  roads. 


Light-Traffic  Railway  vs.  HijUfhway 
and  Motor  Truck 

Analyses  of  Operating  Expenses,  Fixed  (  harees 
and  Amount  and  Kind  of  Traffic  Should  Be  ^ 
Made  for  Each  Case 

By  Clement  C.  Williams 

Professor  of  Railway  RnsrineeritiK.  Unlvensitv  of  k.im-is 
I.jiwrenee  '  "  ' ' 

Many  of  the  small  railroads  have  been  loft  out  of 
the  Federal  Government’s  unified  sy.stem  of  rail¬ 
ways.  This  action  of  the  Government  calls  attention 
again  to  the  economic  principles  that  underlie  the  oper¬ 
ation  of  light-traffic  railways,  and,  although  the  prob¬ 
lems  related  to  the  wai  are  of  primary  importance  at 
the  present  time,  yet  matters  pertaining  to  the  existing 
as  well  as  to  the  permanent  economic  and  industrial 
organization  must  not  be  entirely  overlooked.  Even 
though  the  railroads  after  the  war  are  returned  to 
private  ownership  and  private  operation,  they  will 
doubtless  be  retained  on  a  cooperative,  unified  basis 
rather  than  be  restored  to  the  quasi-competitive  status 
that  they  occupied  previous  to  their  being  leased  by  the 
Government.  Careful  consideration  should  be  given, 
therefore,  to  the  problem  of  devising  for  the  nation  the 
most  economic,  unified  and  comprehensive  transporta¬ 
tion  system  possible,  including  the  waterways,  railways 
(steam  and  electric)  and  the  highways.  The  pre.sent 
discussion  deals  only  with  a  certain  phase  of  the  last- 
named  two  modes  of  transportation;  viz.,  the  economic 
status  of  light-traffic  railways  and  their  relative  ad¬ 
vantages  as  compared  with  highways. 

The  advent  and  rapid  development  of  motor  trucks 
have  rendered  obsolete  the  data  and  conclusions  which 
have  governed  the  relationship  between  railways  and 
highways  predicated  on  transportation  by  horse-drawn 
vehicles  on  the  latter.  Studies  should  be  made,  there¬ 
fore.  into  the  economics  of  operation  of  motor  vehicles 
in  order  that  we  may  arrive  at  correct  conclusions,  for 
the  conditions  and  results  of  their  operation  are  not  .so 
well  known  as  those  pertaining  to  railways.  The  gen¬ 
eral  adoption  of  standard  types  of  trucks  and  trailers 
would  greatly  aid,  in  this  connection. 

Junking  the  Colorado  Midland 
The  question  as  to  the  relative  economy  of  a  railway 
or  a  highway  as  an  in.strumentality  of  transportation  is 
at  once  raised  in  the  proposal  to  junk  the  Colorado  Mid¬ 
land  R.R.,  in  accordance  with  a  recent  court  order,  and 
to  build  a  highway  on  the  existing  roadbed.  Obviously, 
the  one  will  be  more  economical  than  the  other  if  it  will 
transport  the  total  traffic  to  be  carried  at  a  less  total 
cost  than  the  other.  Axiomatically,  the  total  cost  of 
transporting  traffic  consists  of  two  elements;  viz.,  fixed 
charges — that  is,  interest  on  the  capital  invested  in 
roadway  and  equipment — and  the  operating  coats.  A 
railway  will  be  the  more  economical,  therefore,  when 
Fr  -|-  Or  <  Fk  Oh,  where  Fr  is  the  yearly  fixed  charge 
and  Or  the  yearly  operating  cost  on  the  railroad  for 
carrying  the  entire  traffic  to  be  transported,  and  F »  and 
Oh  are  the  corresponding  quantities  for  the  highway. 

A  railway  is  a  highly  specialized  type  of  highway 
requiring  special  equipment,  terminal  facilities  and  so 
forth,  and  the  fixed  charges  are  relatively  high,  with  a 
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corresponding  reduction  of  operating  expenses  over  the 
ordinary  highway.  If  the  total  amount  of  traffic  to  be 
transported  is  not  sufficient  in  amount  to  make  the  re¬ 
duction  in  operating  expense  compensate  for  the  in¬ 
creased  fixed  charge  due  to  special  roadway,  equipment 
and  terminal  facilities,  then  the  highway  with  its  lower 
fixed  charge  wil>  be  the  cheaper  mode  of  transporting 
the  relatively  small  amount  of  freight.  Light-traffic 
railways  generally  serve  chiefly  as  feeders,  carrying 
traffic  to  connecting  lines,  and  in  this  respect  as  well 
as  in  their  local  service  they  are  comparable  in  function 
with  highways  similarly  located. 

Comparative  Figures 

From  the  1915  report  of  the  Interstate  Commerce 
Commission  the  following  statistics  are  obtained.  From 
them  crude  estimates  can  be  made  w’hich  will  illustrate 
the  comparative  economy  of  a  light-traffic  railway  and 
a  highway.  Corresponding  figures  are  also  given  for 
the  Atchison,  Topeka  &  Santa  Fe  Ry.,  with  which  the 
Colorado  Midland  connects,  in  order  to  indicate  the  dis¬ 
tinction  between  a  line  carrying  normal  traffic  and  a 
light-traffic  road.  These  latter  do  not  require  comment. 


CO.\irARATIVE  i-'IGURES  FOR  MGHT-TRAFKIC  .VXD 
TRUXK-LINE  RAILWAY 

Colorado  Midland  Santa  Ke 


Total  Mock  and  funded  debt .  $18,884,208 

Total  tratfio,  ton*n»ilos .  88.970,000 

.\vorage  tonnaae  per  train . .  206  5 

Average  operating  exi^enw*  per  train-rnilr .  $  I  91 

AvcrageoiMTatingexpen»eperton-inile .  $0  0093 

^10.  excliwivc  of  iimintmancr  of  way  and 

8t  ruptures  $0  0074 

.'“ame.for  inaintenanpeof  way  andstrupturea —  JO  0019 

length  of  line  owned,  miles  .  261  I 

Average  length  of  haul,  miles .  114 


$707,400,991 
6,147,565,000 
360  I 
Jl  65 
$0  0046 

$0  0031 
$0  0015 
7,155  5 
288 


Colorado  Midland,  diversion  of  a  legitimate  amount  of 
the  traffic  to  the  Denver  &  Rio  Grande  R.R.,  and  haul¬ 
ing  by  the  most  direct  routes,  might  po.ssibly  reduce  the 
traffic  and  average  length  of  haul  to  such  an  extent  that 
the  highway  w’ould  be  the  more  economical  means  of 
transportation  for  the  traffic  handled  at  present.  As  the 
figures  stand,  however,  the  railroad  appears  to  he  the 
more  economical,  and  the  question  of  junking  it  resolves 
itself  into  the  general  economic  situation — whether  the 
transportation  of  this  traffic  by  any  means  at  the  neces¬ 
sary'  cost  is  justified. 

Other  Data  to  Re  Considered 

Conclusions  of  this  sort,  in  order  to  be  reliable,  must 
necessarily  take  into  account  specific  data  and  the  char¬ 
acteristics  of  the  traffic  and  of  the  railroad.  The  aver¬ 
age  length  of  haul  and  the  question  whether  the  traffic 
is  local  or  through  to  a  connecting  line  affect  the  solu 
tion  of  the  problem,  as  well  as  does  the  total  ton-mileage. 
Short-haul  local  traffic  may  be  more  economically  and 
more  expeditiously  transported  by  truck  because  of  the 
expense  and  delay  of  additional  handling  in  loading  and 
unloading  on  the  railroad,  while,  on  the  other  hand 
freight  that  is  to  be  carried  farther  on  a  connecting 
railroad  must  be  loaded  into  cars  ultimately  and  there¬ 
fore  can  be  conveniently  placed  in  the  cars  at  the  be¬ 
ginning  of  the  route.  In  general,  truck  hauling  is  feasi¬ 
ble  and  economical  only  for  the  short  hauls,  and  trucks 
should  be  operated  to  supplement  the  railways  rather 
than  to  compete  with  them;  also,  the  circumstances 
under  which  either  mode  of  transportation  may  be  the 
more  economical  can  be  determined  with  fair  definite¬ 


Assume  an  investment  in  the  highway  of  $10,000  per 
mile,  or  a  total  for  the  261  miles  of  $2,610,000.  If  each 
truck  to  be  used  had  a  capacity  of  200  ton-miles  per  day 
for  300  days  per  year,  approximately  1500  trucks  would 
be  required.  At  $3500  each,  the  investment  in  trucks 
would  be  $5,250,000,  making  a  total  investment  for  the 
highway  of  $7,860,000.  From  various  records,  the  aver¬ 
age  cost  of  hauling  on  motor  trucks  without  trailers 
may  be  taken  at  7c.  per  ton-mile  for  operating  expenses, 
exclusive  of  maintenance  of  the  highway.  If  trailers 
are  used,  the  cost  might  be  reduced  to  perhaps  4c.  per 
ton-mile,  and  the  investment  in  rolling  stock  to  perhaps 
$2,200,000.  The  maintenance  of  a  highway  chargeable 
to  trucks  may  be  assumed  as  $200  per  mile  per  year. 
On  this  basis,  the  cost  of  hauling  the  88,970,000  ton- 
miles  of  traffic  on  the  Midland  and  on  the  highway  would 
be  as  follows: 


- - -  Highway  - — - 

Colorado  W’ithout  With 

Midland  Trailers  Trailers 

OjM  rafing  expense,  exrlusive  of  main- 

II  nance  of  way .  $658,400  $6,827,900  $3,538,800 

Maintenanee  of  wav  and  structures. .  170,000  52,200  52,200 

Iix<sfeliarge(at6%) .  1.133,050  471,600  288,000 

$1,961,450  $7,351,700  $3,979,600 

Had  the  traffic  been  only  2,000,000  ton-mile?,  under 
the  above  conditions  the  investment  in  trucks  would 
have  been  about  $115,500  and  the  cost  of  transportation 
over  the  highway  vvould  have  been  $1,400,000  -i-  $163,- 
>00  -j-  $52,200  =  $1,615,700,  which  would  have  been 
cheaper  than  the  cost  by  rail.  However,  if  the  traffic 
were  appreciably  less,  the  unit  cost  of  operation  on  the 
railroad  would  be  greater,  so  that  the  traffic  would  not 
have  to  be  reduced  as  low  as  this  figure  before  the  high¬ 
way  would  be  the  more  economical.  In  the  case  of  the 


ness. 

Of  course,  the  entire  question  of  junking  the  Colorado 
Midland,  which  has  been  operated  at  a  loss  since  1908.  is 
not  so  simple  and  elementary  as  above  outlined,  involv¬ 
ing,  as  the  matter  does,  tourist  passenger  service  and 
other  factors,  but  it  is  believed  that  the  above  discussion 
suggests  a  rational  method  of  determining  the  economic 
border  line  between  the  province  of  the  railroad  and 
that  of  the  highway,  where  specific  data  are  available 
instead  of  gross  general  averages. 


Profitable  War  Gardens  Made  Possible 
By  Water  Company’s  Gift 
From  37,000  war  gardens  in  Denver,  Colo,,  for  which 
the  Denver  Union  Water  Co.  furnished  free  water,  the 
estimated  yield  is  valued  at  $2,600,000.  It  is  asserted 
that  this  direct  war  service  derives  its  greatest  value 
from  the  fact  that  the  necessity  for  hauling  in  food¬ 
stuffs  is  reduced  by  the  gardens.  In  1917  the  yield  from 
31,000  gardens  was  estimated  at  $2,000,000  by  Prof. 
P.  L.  Clarke,  in  charge  of  the  water  company’s  garden 
department,  after  inspection  of  a  large  number  of  gar¬ 
dens.  The  1918  estimate  w'as  made  by  telephoning  to 
'several  hundred  persons  and  inquiring  as  to  the  in¬ 
crease  in  yield  over  the  previous  year.  From  this  in¬ 
formation,  plus  the  increase  in  number,  the  company 
estimated  a  total  increase  in  value  of  30®^.  The  Na¬ 
tional  War  Garden  Commission  in  Washington  esti¬ 
mated  the  average  yield  of  gardens  all  over  the  country 
as  $100  per  garden,  which  would  make  the  value  of  the 
37,000  gardens  in  Denver  $1,100,000  more  than  the  com¬ 
pany  estimated. 
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Different  Types  of  Framing  in  Two  New  Government 
Reinforced-Concrete  Ships 

7500-Ton  Oil  Tanker  Has  Close-Spaced  Frames  With  Vertical  and  Horizontal  Reinforcing  in  Shell  While 
2500-Ton  Schooner  Barge  Has  Long-Span  Framing  System  With  Diagonal  Shell  Reinforcement 


TWO  distinct  systems  of  concrete-ship  framing  are  Simplified  ship  lines  are  used  in  the  design  of  the  hull. 

represented  in  the  latest  types  of  design  issued  by  As  shown  in  the  drawing  of  the  lines,  about  50',  of  the 
the  concrete  ship  department  of  the  Emergency  Fleet  mid-length  of  the  boat  is  practically  rectangular  in  sec- 
Corporation.  In  one  of  these,  a  7500-ton  oil  tanker,  the  tion,  the  only  divergence  from  rectangularity  boitif'  the 
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CONCRETE  OIE  TANKER  OF  7500  TONS  DEAD-WEIGHT  CARRYING  CAPACITY  BEING  BUIDT  BY  UNITED  STATE: 
Four  hundred  and  twenty  feet  lonB  between  perpendiculars;  434  feet  3  inches  long  over  all;  36  feet  deep;  54-foot  bc.Tm 


main  transverse  frames  are  closely  spaced,  following  6-in.  dead  rise,  the  10-in.  deck  camber,  and  the  cir- 
long-established  practice  in  wood-  and  steel-ship  design,  cular  bilge  curves.  At  the  bow  and  stem  the  chine  is 
In  the  other,  a  2500-ton  schooner  barge  which  is  to-be  a  simplified  fo’^m  and  the  bilge  curves  have  the  same 
used  for  carrying  coal  in  the  New  England  trade,  the  radius,  so  that  the  vertical  rods  in  the  frames,  which 
frames  are  spaced  about  22 J  ft.  apart,  and  the  hull  is 
additionally  stiffened  by  a  thickening  of  the  side  shell, 
forming  what  is  in  effect  a  longitudinal  stringer  there. 

In  the  large  boat  no  diagonal  reinforcing  is  in  the  shell, 
except  occasional  spacer  bars.  In  the  schooner,  how¬ 
ever,  heavy  diagonal  reinforcing  is  provided  in  the 
shell,  in  addition  to  vertical  shear  steel. 

The  7500-ton  oil  tanker  and  its  companion  ship,  the 
7500-ton  freight  carrier,  both  of  which  have  been  de¬ 
signed  by  the  concrete  ship  department,  are  the  largest 
concrete  ships  ever  attempted.  Both  ships  are  to  be  built 
in  the  five  Government  yards  now  under  construction, 
but  the  tanker  will  be  the  first  to  be  laid  down.  It  is 
expected  that  the  first  hull  will  be  launched  in  February, 

1919.  General  details  of  the  tanker  design  are  given  in 
accompanying  drawings.  The  main  dimensions  are  as 
follows:  Length  between  perpendiculars,  420  ft.;  length 
over  all,  434  ft.  3  in.;  molded  depth  at  side,  36  ft.; 
beam,  54  ft.;  designed  loaded  draft,  26  ft.  The  vessel 
will  be  driven  by  2800-hp.  reciprocating  engines  con¬ 
nected  to  a  single  screw.  The  boilers  are  oil-burning. 

Contrary  to  the  usual  practice  with  steel-tanker  design, 
the  engines  and  boilers  are  amidships.  This  more  de¬ 
sirable  location  was  selected  because  the  oil-tightness 
of  the  shaft  tunnel  could  be  insured  in  a  concrete  struc¬ 
ture,  although  in  the  steel  tankers  such  tightness  is  not 
so  certain. 
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are  6  x  24-in.  girders  spaced  4  ft.  x  3  in.  on  centers, 
can  be  bent  around  the  same  curve,  thus  simplifying 
the  steel  fabrication  exceedingly  over  the  fabrication 
for  a  ship  of  faired  lines,  because  of  the  possibility  of 
using  the  same  templet  curve  on  the  bending  table  for 
all  frame  steel. 

The  hull  is  divided  into  a  number  of  oil-tight  tanks 
by  two  longitudinal  and  numerous  transverse  bulk¬ 
heads.  The  longitudinal  bulkheads  consist  of  3^-in. 
continuous  reinforced-concrete  plates  backing  against 
vertically  placed  reinforced-concrete  beams  which  are 
braced  at  the  lower  third  of  the  center  tank  by  cross 
struts  and  in  the  upper  third  of  the  outside  tank  by  a 
reinforced-concrete  slab-and-girder  floor.  The  latter 
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separates  the  lower  tank  from  an  upper  or  summer  tank  beam  construction.  Near  the  stern  and  bow,  at  the  ] 

to  be  used  in  warm  weather  when  the  oil  is  light.  There  extreme  ends  of  the  oil  tanks,  the  bulkheads  are  of  the  ; 

are  a  center  and  two  side  keelsons,  which  are  heav>’  cofferdam  type  common  to  oil  tankers.  This  bulkhead  \ 

reinforced-concrete  girders.  The  main  deck  is  a  4-in.  is  two  vertical  transverse  walls  crossbraced  with  beams  t 

slab  on  6  X  15-in.  stringers  in  line  and  continuous  with  in  horizontal  planes  and  with  the  two  longitudinal  bulk-  i 

the  side  frames.  heads.  The  two  bulkhead  walls  are  in  the  line  with  ad- 

The  transverse  bulkheads  are  of  slab  and  horizontal  joining  frames  of  the  ship.  = 
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PRINCIPAL  DIMENSIONS  , 
Langth  between  Perp»  225 

ten^h  Overall  236' 

Breadth  44' 

Depth  ot  Side  26'  6 

Draft  Load  19' 

CONCRETE  SCHOONER  BARGE  OF  2500-TON  CAPACITY,  DESIGNED  BY  EMERGENCY  FLEET  CORFOR.\TION,  HAS 
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LONGITrDIN'AI^  SECTIOX  OF  2500-TON  COXCRETE 
SCHOONER.  SHOWING  DETAILS  OF  MAIN 
AND  INTERMEDIATE  FRAMES 


In  common  with  the  3500-ton  ship  of  the  concrete 
ship  department,  the  stern  frame  of  the  7500-ton 
tanker  is  an  iron  casting  tied  into  the  concrete  of  the 
stern  frame  with  cross-bolts  seated  against  an  outside 
steel  shell  which  makes  the  concrete  form  there. 


The  reinforcement  for  the  7500-ton  tanker  ,s  de- 
tailed  in  all  its  elements  in  the  main  office  of  the 
Emergency  Fleet  Corporation.  Exact  following  of  these 
details  as  to  sizes  is  not  required  of  the  iinlividual 
yards,  but  all  changes  as  to  sizes  and  arrangement  of 
details  must  be  approved  by  the  house  office  and  must 
furthermore  give  an  equal  amount  of  metal  as  the 
official  design  and  have  equal  stability  of  details. 

As  shown  in  the  illustration  of  the  midship  section 
of  the  hull,  the  main  reinforcement  for  the  frame  con¬ 
sists  of  li-in.  bars,  two  of  them  at  the  shell  end  and 
four  at  the  inner  end.  These  bars  are  bent  only  in  a 
radial  curve  at  the  bilge,  with  a  slight  curve  at  the 
connection  of  the  deck  and  sides.  Shear  is  taken  care 
of  in  the  frames  by  U-stirrups.  Intermediate  floor 
stringers,  cross-brace  stringers  and  bulkhead  strimrers 
are  all  tied  into  the  main  frame  by  rods  with  one  bend 
only  and  with  a  hooked  end.  as  shown  in  the  drawing, 
thus  simplifying  steel  fabrication  and  assembly  at  the 
joint.  A  great  amount  of  steel  is  required  at  the  heavy 
girder  made  up  in  the  triangular  corner  between  the 
deck  and  the  sides  of  the  hull.  This  steel  is  detailed  as 
IJ-in.  round  bars,  tied  together  with  intertwined 
stirrups. 

The  shell,  which  is  5  in.  thick  on  the  bottom  and  4  in. 
thick  on  the  sides,  is  reinforced  with  an  outer  and  an 
inner  layer  of  horizontal  rods  varying  from  J  in.  at 
the  bottom  to  5  in.  near  the  top  of  the  sides  and  spaced 
4  in.  on  centers,  the  outer  and  inner  rows  staggering. 
These  are  to  take  care  of  the  local  longitudinal  stresses 
due  to  bending.  Shear  is  cared  for  by  3-in.  vertical 
rods,  4  in.  on  centers  between  frames  and  2i  in.  on 
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centers  at  the  frames.  As  spacers  to  keep  these  rods  in 
position  and  a  distance  of  2  in.  from  the  outside  and 
inside  surface,  J-in.  rods  are  spaced  diagonally  on  3-ft. 
centers  on  the  shell.  These  rods  are  run  between  the 
horizontal  and  vertical  rods,  as  shown  in  the  diagram¬ 
matic  view  on  one  of  the  drawings  of  this  hull  section. 
Alternate  horizontal  bars  are  to  be  wired  to  the  alternate 
vertical  bars. 

2500-Ton  Schooner  on  Novel  Lines 

The  2500-ton  coal  barge  is  a  novel  type  in  the  con¬ 
crete  vessel.  It  is  236  ft.  long  over  all,  44  ft.  wide,  and 
26i  ft.  deep  at  the  sides.  The  carrying  capacity  is 
2500  tons.  The  vessel  is  schooner  rigged,  as  shown  in 
the  drawing.  Bids  for  the  construction  of  a  number 
of  these  ships  were  asked  for  early  in  October,  but  de¬ 
cision  on  contracts  has  never  been  made. 

The  vessel’s  framing,  partly  governed  by  the  neces¬ 
sity  for  so  many  hatch  openings  in  the  decks,  is  dis¬ 
tinctly  novel.  It  consists  of  deep  transverse  frames 
spaced  on  22i-ft.  centers,  carrying  a  heavy  shell  for  the 
most  part  of  6-in.  thickness,  which  is  additionally 
braced  at  the  third  points  between  frames  by  diagonal 
concrete  struts  at  the  bilge  angle.  The  ship  is  divided 
into  compartments  by  a  transverse  bulkhead  at  every 
other  frame  and  also  by  collision  bulkheads  at  the  bow 
and  stern,  in  the  stores  and  service  sections  of  the  boat. 
Longitudinal  stiffness  is  obtained  by  six  keelsons,  which 
are  heavy  reinforced-concrete  girders. 

The  transverse  frames  are  6i  ft.  deep  on  the  bottom, 
5i  ft.  deep  at  the  side  and  3  ft.  deep  under  the  deck. 
They  are  reinforced  with  bars,  the  maximum  size  being 
U  in.,  laid  straight  along  the  respective  frames,  the 
connection  at  the  bilge  and  deck  curves  being  made  with 
additional  diagonal  rods,  as  shown  in  the  drawing.  (In 
fact,  there  are  no  curved  bars  in  the  reinforcement  ex¬ 
cept  for  the  hooked  ends.)  This  is  a  device  to  save 
fabrication  costs.  Intermediate  of  the  frames  are  the 
two  diagonal  struts  which  foot  at  the  bottom  into  the 
outside  of  the  outside  keelsons  and  frame  at  the  top  into 
a  thickened  section  of  the  shell,  which  is  continuous 
along  the  shell  and  is  reinforced  longitudinally.  The 
struts  are  8  x  18-in.  sections,  reinforced  with  straight 
lods. 

Shell  reinforcement  of  this  schooner  consists  of  in¬ 
side  and  outside  rows  of  vertical  bars,  and  inside  and 
outside  rows  of  diagonal  bars,  the  vertical  bars  being 
spaced  3}  in.  c.  to  c.,  the  diagonal  bars  6  in.  c.  to  c. 
Details  are  shown  on  one  of  the  drawings.  Here  the 
vertical  bars  take  the  shear,  and  the  diagonal  bars  the 
bending  stresses.  It  will  be  noted  that  there  are  no 
heavy  longitudinal  girders  at  the  intersection  of  the 
sides  and  the  deck,  as  are  common  to  the  other  large 
concrete  ships.  The  bottom  of  the  shell  has  the  usual 
longitudinal  and  transverse  bars,  with  diagonal  spacer 
bars  on  12-in.  centers.  The  deck  is  reinforced  with 
diagonal  rods  with  extra  longitudinal  rods  between 
hatches. 

The  bottom  of  the  coal  bunkers  will  be  covered  with 
wood  flooring  backed  to  wooden  joists  which  are  hung 
from  special  hangers  attached  to  the  concrete  members 
of  the  hull  bottom.  The  schooner  has  provision  for  a 
•small  crew,  and  has  also  a  donkey  engine  at  the  stern 
for  handling  operations. 


In  both  of  these  designs  the  concrete  ship  depart¬ 
ment  has  used  the  following  unit  stresses: 


CO.XCRETK 

(1)  Maxiniuiii  unit  rompreMive  stress  in  the  ex¬ 
treme  tiber  in  flexure  .  ISOOIh  per  square  inch 

(2)  Maximum  unit  compressive  stress  in  the  ex¬ 
treme  tiber  in  Cexure,  adjacent  to  support  of  a 

continuous  or  lixed-ended  beam  1700  lb  per  square  inch 

(3)  Maximum  unit  compressive  stress  in  staiich- 

ions .  1000  lb  per  square  inch 

(4)  Maximum  unit  shearing  stress  in  T  beams 

and  in  shell  or  other  slabs  500  lb.  per  square  inch 

In  isolated  beams  300  lb.  per  square-  inch 

(5)  When  the  maximum  unit  shearing  stress  is  less 
than  SO  lb  per  sijuare  inch,  the  concrete  may 
be  consider^  to  carry  all  the  shear. 

(6)  When  the  unit  shearing  stress  is  greater  than 
so  lb  per  square  inch,  reinforcement  should  be 
provided  as  follows:  (ii)  In  the  design  of  thin 
slabs,  used  as  the  webs  of  beams,  with  the 
shearing  action  perpendicular  to  any  local 
shearing  stress  such  as  the  shell,  provide  shear 
reinforcement  according  to  a  formula  for 
combining  shear  and  local  stresses,  (.*')  In  all 
other  cas<-s  provhie  shear  leinforeement  to 
carry  the  full  amount  of  the  shear 

(7)  Maximum  unit  bond  stress  not  over  160  lb.  per  square  inch 

for  steel  stresses  of  16,000  lb.,  and  proportion¬ 
ately  for  other  steel  stresses. 
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STEEL: 

(I)  Maximum  unit  tensile  stress  in  all  reinforce¬ 
ment,  except  as  stated  below,  not  to  exceed,  16,000  lb.  per  square  inch 
<a)  In  all  bulkheads  except  collision  bulkheads. .  20,000  lb  per  square  inch 
(h)  In  shell  reinforcement  exposed  to  water  .12,000  lb  per  square  inch 

(c)  Maximum  unit  tensile  stress  in  top  steel  of 
keelsons  due  to  combined  local  ana  hogging 

or  sagging  stresse-a .  not  to  exceed  20,000  lb.  per  square  inch 


San  Francisco  Plans  Separate  Garbage 
Collection  and  Utilization 
Municipal  authorities  in  San  Francisco  have  been 
giving  much  attention  of  late  to  the  garbage  disposal 
question,  and  it  is  probable  that  in  the  very  near  future 
an  ordinance  will  be  passed  requiring  the  segregation  of 
food  waste  from  rubbish  and  other  refuse  that  would 
not  be  useful  for  hog  feed.  At  present  garbage  collec¬ 
tions  are  made  at  intervals  ranging  from  every  day  to 
twice  a  week.  After  the  segregation  plan  goes  into 
effect  the  smaller  cans  containing  the  perishable  garbage 
will  be  emptied  as  frequently  as  conditions  demand, 
while  the  larger,  or  rubbish,  cans  from  the  average 
household  will  require  to  be  emptied  only  once  or  twice 
a  month.  The  amount  of  garbage  collected  in  San  Fran¬ 
cisco  has  been  decreasing  rapidly,  which  is  believed  to 
be  an  evidence  of  “Hooverizing.”  Although  the  popula¬ 
tion  of  the  city  has  been  increasing  steadily  and  rapidly, 
the  amount  of  garbage  in  tons  per  month  for  the  past 
two  years  has  varied  as  follows : 


Month  1916  1917  1918 

January .  ....  14.830  13,696  11,537 

February .  13.524  11,313  10,211 

March .  13.898  12,092  10,811 

April .  12.492  10,715  10,605 

Nlay  .  12.438  10,803  10,299 

June  .  11,760  10,211  9,329 

July  .  12,078  10,318 

August.... . .  13,780  11,646 

sieptember .  13,541  11,121  . 

•October  .  13.482  11,861 

November .  12,173  10,926  . 

December .  13,347  11,414  ... 


It  is  likely  that  the  new  plan  will  not  require  hotels 
and  restaurants  to  turn  over  their  garbage  to  collectors 
designated  by  the  city  because  they  have  contracts  for 
disposal,  some  of  which  extend  for  two  years  and  the 
abrogation  of  which  would  probably  be  fought  as  a  con¬ 
fiscatory  measure.  The  new  plan  will  deal,  rather,  with 
the  garbage  from  household  sources.  Some  of  the  hotels 
are  getting  $5  per  ton  for  garbage,  but  it  is  understood 
that  this  quality  is  superior  as  hog  feed  to  that  which 
would  be  obtained  from  households. 


Capacity  of  Macadam  Roads  for  War  Business  Increased 

Three-Foot  Concrete  Shoulders  Added  at  Each  Side  Without  Closing  Highways  to  Traffic  —  War  Lab< 
Conserved  by  Using  Convicts  for  the  Construction 


Construction  of  3-ft.  concrete  shoulders  on  each 
side  of  macadam  roads  in  the  State  of  Maryland 
was  designed  to  increase  their  capacity  for  war  busi¬ 
ness,  while  at  the  same  time  present  traffic  would  not 
be  interfered  with.  Besides  increasing  the  capacity  of 
the  roads,  the  shoulders  were  intended  to  support  the 
edges  of  the  highways  and  were  expected  to  distribute 
the  traffic  more  generally  over  their  entire  surfaces. 
Every  effort  has  been  made  in  the  construction  to  con¬ 
serve  labor  by  the  use  of  machinery  and  by  the  use  of 
convicts  for  the  ordinary  work. 

The  State  of  Maryland  has  many  miles  of  surface- 
treated  water-bound  macadam  roads  which  were  built 
before  modern  concentrations  of  traffic  were  contem¬ 
plated,  and  until  recently  they  had  given  satisfaction. 
During  the  past  winter,  however,  these  roads  .suffered 
considerably  from  the  increased  traffic  due  to  the  war. 


tained,  while  the  addition  of  two  3-ft.  .shoulders  would 
make  a  total  width  of  20  ft.  In  sections  where  the  road 
was  too  badly  injured  to  warrant  saving,  a  20-ft.  con¬ 
crete  road  was  built.  On  these  20-ft.  sections  the  design 
called  for  building  10  ft.  at  a  time,  thus  keeping  the 
road  open  to  traffic,  and  this  method  was  followed  ex¬ 
cept  in  some  places  where  good  detours  could  he  ob¬ 
tained.  It  is  proposed  to  use  the  central  macadam  strip 
where  the  concrete  shoulders  are  being  constructed, 
until  such  time  as  it  requires  reconstruction,  when  it 
will  be  removed  and  the  entire  center  replaced  with 
concrete,  thus  making  the  road  conform  to  the  20-ft. 
.sections  now  being  built. 

General  dimensions  and  arrangement  of  the  crn.ss- 
section  are  shown  in  Fig.  1.  The  old  8-in.  macadam  had 
a  crown  of  4  to  5  in.  and  a  parabolic  cross-section.  It 
was  deemed  unwise  to  continue  this  in  the  concrete 
.shoulders,  as  they  would  be  too  steep,  and  a  slope  of 
1  in.  to  the  foot  was  adopted. 

In  construction,  the  plan  followed  is  to  dig  trenches 
along  each  side  to  8  in.  below  finished  grade,  remove 
the  present  surfacing  where  it  is  injured  and  grade  the 
forms  so  that  the  top  surface  of  the  shoulder  will  be 
slightly  above  the  old  surface  of  the  macadam.  The 
shoulders  are  being  built  one  at  a  time,  and  after  the 
concrete  has  been  placed  long  enough  to  bear  traffic  new 
bituminous  macadam  is  constructed  betw'een  its  inner 
edge  and  the  old  surfacing.  The  top  of  the  old  surface  is 
roughened  sufficiently  to  make  a  good  joint  with  the 
material  used  to  bring  it  up  even  with  the  tops  of  the 
shoulders.  After  this  joint  is  completed,  that  side  of 
the  road  is  opened  up  to  traffic,  and  construction  on 
the  other  side  proceeds.  When  the  work  is  finished  it 
is  proposed  to  give  the  central  strip  a  surface  treatment 
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When  the  forms  are  filled  trith  a  concrete  of  proper 
consistency,  it  is  struck  off  with  a  short  board  float 
which  consists  of  a  2  x  6-in.  plank  4  ft.  long  laid  flat 
upon  the  forms,  with  handles  for  operation.  The  con¬ 
crete  roller  shown  in  the  illustration  is  u.sed  only  where 


The  entire  contract  consists  of  53,000  ft.,  divided  as 
follows:  Macadam  center  with  concrete  shoulders,  Stas. 
0  to  71,  166  to  288,  308  to  332,  382  to  530,  and  20-ft. 
concrete  roadway  on  the  intermediate  sections,  as  the 
old  surface  was  not  considered  worth  saving. 

Convict  labor  from  the  House  of  Correction  is  used 
for  the  common  work,  and  is  paid  at  the  rate  of  $2.50 
per  nine-hour  day.  Each  gang  is  accompanied  by  a 
guard  supplied  by  the  superintendent  of  the  peniten¬ 
tiary,  and  conveyances  are  furnished  to  carry  the  men 
to  and  from  the  work. 

Labor-saving  machinery  is  used  for  the  rough  grad¬ 
ing.  Fig.  2  shows  a  traction  engine  hauling  a  road 
machine  for  grading  on  the  sections  to  be  paved  with 
concrete  full  width.  It  is  necessary  first  to  break  the 
surface  with  a  scarifier.  The  fine  grading  is  done  by 
hand,  and  the  subgrade  is  rolled  with  a  10-ton  roller. 
On  the  excavation  for  the  concrete  shoulder  work  the 
contractor  tried  to  use  a  small  short-blade  grading  ma¬ 
chine,  but  found  that  it  did  not  work  satisfactorily.  He 
found  it  necessary  to  plow  and  dig  the  side  trenches 
by  hand  labor.  On  this  narrow  work  hand  tamping  is 
used  to  compact  the  subgrade. 

All  materials  for  the  work  are  furnished  by  the  state, 
being  delivered  at  the  nearest  railroad  siding,  from 
which  point  the  contractor  loads  and  transports  them  to 
the  job.  The  equipment  for  hauling  materials  consists 
of  one  2-ton  and  two  5-ton  motor  trucks,  with  which  the 
necessary  stone,  sand  and  cement  are  transported.  In 
the  case  of  the  shoulder  work,  the  sand  and  stone  are 
dumped  in  uniformly  spaced  piles  along  the  opposite 
side  of  the  road  from  the  construction,  while  they  are 
dumped  upon  the  subgrade  in  the  20-ft.  and  10-ft.  strips. 

Concrete  stone  of  the  No.  2  size  is  used.  It  is  lime¬ 
stone  bought  by  the  state  in  the  open  market,  but  com¬ 
ing  from  quarries  within  the  state.  In  the  delivery  of 
these  materials  upon  the  subgrade,  the  sand  and  stone 
are  placed  in  alternate  piles,  from  which  they  can  be 


FIG.  4.  COMPLETED  SECTION  OF  SHOULDER  BEFORB  THE 
BITUMINOUS  CONNECTION  WITH  ROAD  IS  LAID 


excess  water  makes  it  advisable  to  compact  the  concrete. 
The  small  float  which  can  be  seen  lying  on  the  form 
gives  a  surface  similar  to  that  on  a  cement  sidewalk. 
Fig.  4  shows  a  completed  .section  of  shoulder  with  the 
concrete  mixer  standing  in  the  distance.  The  forms 
are  of  steel,  650  ft.  being  used  to  build  this  narrow 
section. 

A  force  of  18  men  is  used  for  the  shoulder  work.  Of 
these,  14  are  convicts.  The  gang  is  made  up  as  follows: 
Two  stone  wheelers,  one  sand  wheeler,  five  shovelers, 
one  cement  wheeler,  one  cement  feeder,  three  finishers, 
two  form  setters,  one  water  boy,  one  mixer  engineer 
and  one  foreman.  This  gang  could  build  about  500  ft. 
of  shoulders  in  a  nine-hour  day. 

Fig.  5  shows  a  completed  section  at  the  crown  of  a 
hill  covered  with  earthy  material  for  curing;  note  the 
fine  condition  of  the  old  treated-macadam  surface,  which 
had  been  worn  away  at  the  edges. 

The  itemized  cost  of  building  2367  sq.yd.  of  shoulder 
is  shown  in  Table  I,  the  total  cost  per  square  yard 
being  $3.24.  Common  labor  was  $3.60  and  convict 
labor  $2.50  per  nine-hour  day. 

Wherever  possible,  the  20-ft.  pavement  is  built  in  one 
section,  but  as  detours  are  impracticable  in  most  places, 
a  large  portion  of  it  is  being  built  in  the  10-ft.  sections, 
which  are  called  for  in  the  original  contract.  These 
sections  are  8  in.  thick  at  the  center  of  the  road  and  6 
in.  at  the  edge,  making  an  average  thickness  of  7  in., 
and  are  tied  together  with  3-in.  rods  3  ft.  long.  The 


fig.  3.  CONCRETE  MIXER  BUILDS  ONE  SIDE  AT  A  TIME 

conveniently  wheeled  to  the  mixer.  The  concrete  for 
both  the  20-ft.  section  and  the  shoulder  work  is  mixed 
in  the  proportions  of  1  :  2  :  4. 

On  the  shoulder  construction,  a  J-yd.  concrete  mixer 
is  being  used.  This  is  operated  upon  the  surface  of 
the  old  road,  and  the  concrete  is  poured  directly  into 
the  steel  forms.  Fig.  3  shows  this  mixer  in  operation. 


by  proportion.  About  25^c  more  yardage  of  2o-ft. 
was  laid  per  day  than  of  10-ft.,  using  the  sa>i:.> 

The  average  unit  cost  of  mixing,  placing  an<!  .  urini- 
which,  it  will  be  a.ssumed,  w’as  the  only  part  of  i-  i.  totai 
unit  cost  affected  by  the  difference  in  width.  \va<  '<0433 
as  seen  from  Table  II.  Let  x  and  //  e(iual  this  oart  of 
the  unit  cost  for  the  10-ft.  and  20-ft.  strips,  resp. vtivelv 

Then  ~2~'  ~  0-433,  and  as  x  =  1.25  ij,  x  0481 

and  y  —  0.385.  If  these  are  substituted  for  0  133  jp 
Table  II,  the  cost  of  the  10-ft.  strip  was  S2  7o3  pep 
square  yard,  and  the  cost  of  the  20-ft.  strip  was  82.007 
per  square  yard. 

It  will  be  noticed  that  the  cost  of  the  narrow  shoukWr 
strip  is  more  per  unit  than  for  the  10-ft.  section  of  the 
20-ft.  strip,  while  at  the  same  time  the  10-ft.  swtioiis 


T.\BLE  1-  CX»ST  OF  Bl  Ii.niXG  2367  SOI  ARE  YARDS  OF  THREE-F<X)T 
CONCRETE  SHOl’I.DERS  FOR  MACADAM  ROAD 


Kirnvation  . 

I’ltlnudinie  adH  hnulirii!  n.nt*  rittU 

Mixing,  plarini:  fortim.  curing  ttntl  prot(H*tion 

I  otfil  manipulation 

MntennlM 

^60tont‘at  $1  50 

of  60r  ^nd  fn'inht  70<*.)  .  , 

Stone,  570  toiiH  at  $2  10 

((’<i^t  of  II  at«  lial  $1  50uiul  fn  iicht  80c  ) 
CVniciit.  760 1.U  at  $2  S4 
Dcniurruito,  rcut.ila,  etc 

Total.  iiiatcriuiH 


$5980  20 
$7f»80  20 


rods  are  expected  to  control  the  joint  along  the  center 
of  the  roi.  i,  and  while  it  may  not  be  possible  to  prevent 
hair-cracking,  it  is  thought  that  the  rods  will  prevent 
vertical  displacement  of  the  two  sections  of  slab  with 
respect  to  each  other. 

The  eejuipment  for  concreting  the  wide  section  con- 


TABI.E  U— COST  OF  20,800  S'tl  ARK  3  ABDS  OF  CO.\Cl{i;i| 
O.NE-HAl.F  BUILT  IX  lO-FOOT  SECTIONS 
l.abtrr 


Item 

F'zrnvation.  . 

UnloadinK,  ImulinR  and  rohandling  niateriala. . 
Mixina  and  placing  •'onrretr.  .  . 

Total  iiianipuliition 

Malmala 

Sand,  lOOOtoiiKHt  $1  30 

(Material  60<-  and  freight  70<'  ) 

Stone,  5300  tons  at  $2  10 

(Material  $1  30and  Ireij-lit  SOe  t . 

Cement,  6 1 00 bid.  at  $2  84 
IX-tiiurra^e,  ateel,  rentals,  etc . 

Total  materials 


Total 
$5000  00 
7050  00 
9000  00 


cost  more  than  the  single  20-ft.  strip.  This  is  as  would 
be  expected  when  the  extra  moving  of  equipment  is 
considered. 

The  contract  is  a  Federal-aid  project,  being  done 
under  the  supervision  of  the  Maryland  State  Roads 
Commission,  of  which  Frank  H.  Zouck  is  chairman,  and 
J.  N.  Mackall  is  chief  engineer.  E.  H.  Wroe  i.s  the 
engineer  directly  in  charge.  Thomas,  Bennett  &  Hunter, 
of  Westminster,  Md.,  are  the  contractors.  It  is  hoped 
that  this  road  will  be  completed  in  time  to  carry  the 
heavy  motor-truck  traffic  that  is  expected  in  the  coming 
winter. 


Youngfstown  Sanitary  District  Proposed 
Owing  to  the  pollution  of  the  Mahoning  River  all 
the  way  from  Warren,  Ohio,  to  the  Pennsylvania  state 
line,  and  various  peculiar  conditions  involved  which 
cannot  be  dealt  with  by  the  various  communities  singly, 
the  Ohio  State  Department  of  Health  has  advised  the 
formation  of  a  sanitary  district.  The  department  ex¬ 
pects  to  draft  a  bill  for  introduction  in  the  legislature 
and  to  submit  the  draft  to  a  conference  of  representa¬ 
tives  of  the  municipalities  concerned.  The  Mahoning 
River  is  grossly  polluted  by  sewage  and  industrial  waste, 
and  at  times  receives  so  much  water  used  for  cooling 
purposes  as  to  make  the  temperature  of  the  water  ex¬ 
treme  abnormally  high.  All  this,  the  department 
states,  makes  the  river  unsatisfactory  as  a  source  of 
water-supply  for  either  municipal  or  industrial  use. 
During  low  w’ater,  it  adds,  a  decided  nuisance  arises. 
Dr.  Allen  W.  Freeman  is  commissioner  of  health  of 
Ohio;  James  E.  Bauman,  deputy  commissioner;  and  W. 
A.  Dittoe,  chief  engineer. 


FIO.  5.  .SHOtU^DER  PROTR(^TKD  MY  EARTH  COVERING 


sists  of  a  ^-yd.  mixer  and  about  600  ft.  of  .steel  forms. 
An  ordinary  strike-board  is  used  for  the  concrete,  and 
the  finishing  is  done  by  the  roller-and-belt  method.  The 
gang  employed  for  this  work  is  28  men,  of  whom  21 
are  convicts.  It  is  made  up  as  follows:  Six  wheelers, 
ten  shovelers,  three  men  handling  cement,  two  cement 
finishers,  three  form  men,  one  engineer,  two  mixer 
men  and  one  foreman.  This  gang  has  averaged  about 
400  ft.  of  10-ft.  pavement  per  nine-hour  day.  Prac¬ 
tically  the  same  force  is  used  when  the  20-ft.  single 
slab  is  built,  and  the  gang  averages  about  250  ft.  per 
day,  or  equal  to  500  ft.  of  10-ft.  slab. 

Separate  costs  for  10-ft.  and  20-ft.  widths  are  not 
available,  but  Table  II  shows  the  cost  on  20,800  sq.yd., 
of  which  about  one-half  was  built  in  10-ft.  sections.  As 
the  amounts  of  each  type  of  construction  were  equal, 
and  as  the  amount  of  yardage  laid  per  day  varies  as 
500  to  400,  an  approximate  relative  cost  can  be  obtained 
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Comparison  of  Excavation  Haulage  by  Motor  Trucks, 
Industrial  Railways  and  Teams 

Detailed  Cost  Accounts  on  the  Construction  of  the  Brooklyn  Army  Supply  Base  Show  That  Trucks 
Are  More  Economical  Than  Teams  and  Less  Economical  But  More  Flexible  Than  Railways 


Opportunity  for  comparing  various  methods  of 
hauling  excavated  material  to  the  dump  is  offered 
bv  the  construction  nearing  completion  at  the  Army 
supply  base.  South  Brooklyn,  N.  Y.  The  three  common 
methods  of  conveyance — teams,  trucks,  and  industrial 
railways — are  being  used,  and  the  amount  of  material 
handled  is  believed  to  supply  sufficient  data  from  which 
to  form  conclusions.  The  cost  tables  for  this  job  show 
that  trucks  are  much  cheaper  per  ton-mile  than  teams, 
even  for  short  hauls,  but  are  somewhat  more  expensive 
than  industrial  railways  for  the  long  hauls.  For  short 
hauls  the  trucks  are  cheaper  than  the  railways.  Motor 
trucks  are  said  to  have  the  added  advantage  that  they 
are  more  flexible  and  can  go  to  any  desired  dum.p,  while 
conditions  such  as  traveling  over  city  streets  and  up 
heavy  grades  make  the  industrial  railway  in  some  cases 
impracticable. 

The  South  Brooklyn  Army  supply  base  is  one  of  the 
large  Government-owned  shipping  points  built  to  facili¬ 
tate  the  forwarding  of  supplies  to  the  troops  abroad. 


It  is  situated  on  the  waterfront  between  58th  and  63rd 
Sts.,  extending  two  blocks  back  from  the  waterfront  to 
Second  Ave.  The  buildings,  an  excavation  plan  for 
which  is  shown  in  the  illustration,  consist  of  the  usual 
docking  facilities  and  two  large  warehouses.  Ware¬ 
house  A,  west  of  First  Ave.,  will  be  200  ft.  wide  by  980 
ft.  long.  Warehouse  B,  east  of  the  avenue,  will  be  306 
ft.  wide  by  980  ft.  long,  with  a  court  740  x  66  ft.  through 
the  center.  The  former  has  eight  stories  and  a  base¬ 
ment;  the  latter  has  nine  stories  above  the  dock-floor 
level. 

As  originally  planned.  Warehouse  B  was  to  have  had 
twice  the  plan  area' of  that  built,  but  after  the  excava¬ 
tion  was  well  started  a  basement  was  added  and  the  size 
of  the  building  was  decreased.  When  the  two  ware¬ 
houses  are  completed  the  floor  space  will  be  about  4,400,- 
000  sq.ft.  The  total  cost  of  the  base  is  estimated  at  a 
little  more  than  $30,000,000,  a  cut  of  about  $14,000  000 
from  th^  original  estimate. 

Excavation  started  May  15  under  the  cantonment 


Sec  t.i  on  B  -  B 

excavation  plan  of  army  supply  base  gives  typical  steam-shovel  lay¬ 
out,  SHOWING  RAILWAY  TRACKS  AND  MOTOR-TRUCK  RAMPS 


type  of  contract  for  emer¬ 
gency  work,  and  construction 
has  continued  night  and  day 
with  few  interruptions.  The 
estimated  amount  of  excava¬ 
tion  is  650,000  cu.yd.,  of  which 
494,558  had  been  moved  up 
to  Sept.  18.  The  general  con¬ 
tractor  let  the  excavation  by 
subcontract — the  subcontrac¬ 
tor  to  furnish  all  labor,  equip¬ 
ment  and  supervision,  and  to 
be  paid  a  rental  for  his  plant 
and  a  commission  not  to  ex¬ 
ceed  a  fixed  sum  on  the  pay¬ 
roll  and  supplies.  Although 
the  cutting  is  heavy,  the  work 
could  not  be  carried  on  to  ad¬ 
vantage  as  in  a  large  excava¬ 
tion  contract.  The  urgency 
of  the  construction  required 
that  all  work  should  go  on  at 
the  same  time.  Form  build¬ 
ing,  piledriving  and  concret¬ 
ing  had  to  follow  closely  be¬ 
hind  the  excavation,  and  ar¬ 
rangements  had  to  be  made 
which  would  accommodate  all 
operations.  Another  feature 
tending  to  add  to  the  difficulty 
of  excavation  was  the  change 
of  plan  soon  after  work 
started.  Warehouse  B,  the 
dimensions  of  which  were  al¬ 
tered,  originally  required  10,- 
000  piles,  according  to  the 


£ 


994 


ENGINEERING  NEWS-RECORD 


plans.  When  the  basement  was  added  it  was  supposed 
that  the  extra  depth  would  srive  a  suflUciently  compacted 
soil,  so  that  the  bearing;  power  of  the  column  footings 
would  be  sufficient  without  the  piles.  However,  soon 
after  work  began,  it  was  found  that  an  old  ravine  which 
had  been  filled  had  soft  material  at  the  bottom,  and  that 
sufficient  bearing  power  could  not  be  obtained  without 
going  below  the  water  level  in  the  bay.  In  part  of 
Warehouse  A,  a  large  concrete  mat  was  used  instead  of 
the  piles,  to  expedite  the  work. 

Much  of  the  excavated  material  was  old  fill,  which  ex¬ 
tended  to  varj’ing  depths  over  the  entire  site.  The  char¬ 
acter  of  the  material  was  quite  general,  containing  all 
manner  of  debris,  such  as  tin,  wire,  old  barrel  hoops  and 
cans,  all  interwoven  and  having  a  tendency  to  clog  the 
teeth  of  the  steam  shovels.  The  natural  earth  en¬ 
countered  was  loam  and  plain  sand.  Reference  to  the 
plan  and  cross-section  shows  that  the  depth  of  cut  varied 
considerably,  the  average  being  about  18  ft.'  Although 
the  difficulties  of  excavation  were  greatly  increased  by 
the  changes  in  plans  and  addition  of  basements,  this 
portion  of  the  construction,  as  all  others,  was  com¬ 
pleted  ahead  of  the  schedule  originally  proposed. 

Eleven  steam  shovels  were  used  on  the  work.  A  de¬ 
scription  of  them  and  their  performance  from  the  start 
to  July  3  is  shown  in  Table  I.  The  diagram  shows  the 
direction  in  which  the  various  shovels  worked  in  Ware¬ 
houses  A  and  B ;  the  large  2i-yd.  shovel  cleaned  out  the 


TABLE  I.  EARTH  EXCAVATION  PERFORMANCE,  SOUTH  BROOKLYN 
ARMY  BASE,  FOR  THREE  WEEKS  ENDING  JULY  X  1918 


- Description - — , 

—  ExcavaU 

on  - -  ■» 

bur  of 

Bucket, 

Amount 

Cost  per 

Shovel* 

M*ke 

Cu.  Yd.  Type 

CuYd. 

Cost 

Cu.  Yd.,  Cents 

1 

Mnrion 

22.3S4 

$2,660  22 

12 

2 

Thew 

l| 

Al  Revolving 

13,904 

2,071  09 

15 

3 

Otcood 

I  18  Revolving 

12,670 

1,764  23 

14 

4 

Bueyrus 

I8B  Revolving 

11,370 

2,150  98 

19 

S 

Thew 

At  Revedving 

14,240 

2,220  92 

16. 

6 

1 

40 

16,410 

2,765  07 

17 

7 

l] 

[  40 

17.555 

3.351  53 

19 

8 

Mkrion 

1  60 

34,308 

2.836  85 

8 

9 

Thew 

! 

[  Al  Revolving 

12,000 

1.934  95 

16 

10 

Marion 

1 

31  Revolving 

12.670 

2,057  76 

16 

II 

Bue>Tus 

1  I4B  Revolving 

16,930 

2,154  42 

13 

ToUl 

184,611 

$25,968  02 

Ave.  14 

southwest  comer  of  Warehouse  B,  while  the  others  were 
distributed  in  various  positions  over  the  work.  Most 
of  the  material  from  Warehouse  B  was  removed  with 
motor  trucks,  which  drove  out  from  the  hole  over 
planked  ramps  having  a  grade  of  about  6%.  When 
grades  of  more  than  6%  were  used,  the  efficiency  of 
the  trucks  fell  off  sharply.  Four-inch  plank  were  used 
for  the  ramps,  which  were  built  as  near  to  an  even  sur¬ 
face  as  possible,  since  it  was  found  that  undulations  in 
the  grade  had  a  marked  effect  on  the  operation  of  the 
trucks. 

An  industrial  railway,  with  eighty  4-yd.  dump  cars 
and  eight  10-ton  locomotives,  was  used  to  carr>’  the 
earth  away  from  the  large  shovel.  Because  it  was  nec¬ 
essary  to  enter  the  basement  excavation  on  an  inclined 
track,  it  was  impo.ssible  to  use  a  storage  track  of  more 
than  10  cars  capacity  without  interfering  with  the  con¬ 
creting  of  the  footings.  Transportation  of  material 
from  Warehouse  A  was  by  teams  and  industrial  railway, 
both  of  which  delivered  the  material  at  the  waterfront 
adjacent  to  the  building.  The  average  haul  at  the  site 
was  about  1  mile.  No  planking  was  provided  where 
teams  were  used,  and  as  the  soil  was  sandy  the  load 
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which  could  be  hauled  was  cut  down  to  an  m.-r;  jre  yf 
three-quarters  of  a  cubic  yard. 

Three  dumps  were  utilized  for  the  disp^;,!  of  ex¬ 
cavated  material,  and,  while  much  material  was  used 
for  filling  and  backfilling  at  the  site,  the  greater  part 
had  to  be  hauled  quite  a  distance.  Most  of  that  hauled 
by  motor  trucks  was  transported  to  a  dump  at  Dvker 
Park,  where  the  city  is  filling  up  a  low,  mos  luito-in- 
fested  marsh  for  a  park  along  the  waterfront.  This 
dump  is  located  3.2  miles  from  the  construction,  nuikintr 
the  round  trip  6.4  miles.  The  route  passes  over  paved 
streets  for  the  entire  distance,  and  the  only  plates  where 
planking  was  necessary  was  at  the  shovels  and  on  the 
dump. 

Planking  a  Large  Item 

Planking  is  one  of  the  large  items  in  the  expense  of 
truck-excavation  transpoi-tation,  and  it  was  particularlv 
so  at  this  dump  on  account  of  the  marshy  conditions 
involved.  At  times  the  drive  along  the  edge  of  the  dump 
would  .settle  as  much  as  4  ft.,  requiring  a  compVte  re¬ 
adjustment  of  the  plank.  The.se  settlements  were  the 
result  of  the  forcing  out  of  the  underlying  .soil  by  the 
overburden  of  earth;  a  mud  wave  that  was  sometime> 
4  ft.  in  height  stretched  along  in  front  of  the  fill. 

The  dump  used  by  the  industrial  railway  for  such  ma¬ 
terial  as  was  not  disposed  of  at  the  site  was  near  Fort 
Hamilton.  But  for  the  speed  required  in  dispo.sal,  it 
would  have  been  possible  to  haul  all  the  material  away 
in  4-yd.  dump  cars  on  narrow-gage  track,  but  the  single- 
track  equipment  could  not  handle  the  output  of  the  11 
steam  shovels  required  to  complete  the  excavation  on 
schedule.  The  Fort  Hamilton  dump  is  three  miles  dis¬ 
tant  from  the  construction.  The  material  was  used  to 
fill  in  low  ground  between  the  harbor  line  and  the  shore. 
The  usual  difficulties  in  keeping  track  in  shape  when 
dumping  into  water  were  experienced  on  this  fill. 

Distribution  of  the  excavation,  transportation  and 
disposal  costs  by  the  three  different  methods  and  to  the 
various  dumps,  from  the  start  on  May  15  to  Sept.  18. 
when  about  75%  of  the  entire  excavation  was  com¬ 
pleted,  is  shown  in  Table  II.  The  distribution  covers 
pay  roll,  plant  rental,  supplies  and  a  commission  of  ; 
no  commission,  however,  was  computed  on  plant  rental. 
In  obtaining  the  total  unit  cost,  the  transportation,  exca¬ 
vation,  disposal  and  overhead  are  kept  separately.  Thus, 
to  obtain  the  total  unit  cost  for  excavation,  tran.sporta- 
tion  and  disposal  of  material  by  teams  at  the  site,  it  is 
necessary  to  take  the  team  cost  of  32.4  plus  the  level  cost 
of  27.2  plus  the  dump  cost  of  20.6  plus  the  overhead 
charge  of  11.9,  giving  a  total  of  92.1c.  In  like  manner, 
the  total  unit  costs  for  trucks  and  railways  disposing 
at  the  site  are  106.6  and  96.5c.,  respectively.  In  the  case 
of  the  long-distance  hauling  to  Dyker  Park  and  Fort 
Hamilton,  the  dump  cost  is  included  in  the  total  unit 
cost  in  the  last  column;  this  makes  it  necessary  to  add 
only  the  excavation  and  overhead  charge,  which  gives 
total  unit  costs  for ’these  items  of  175.6  and  133.5c., 
respectively.  Inasmuch  as  the  average  haul  for  these 
items  varies,  the  only  just  method  of  comparison  is  on 
the  ton-mile  basis,  which  is  shown  in  Table  III.  In  the 
last  mentioned  table,  all  that  is  considered  is  the  actual 
transportation — the  excavation,  dump  cost  and  over¬ 
head  being  omitted. 

Besides  the  cost  of  haulage  per  cubic  yard  and  per 
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TtBLEIl  DiJiTRIBUTION  OF  EXCAVATION,  TRANSPORTATION  AND  DISPOSAL  COSTS  FOR  EARTH,  SOI  TH  BROOKI.YN  ARMY  SFPPI.Y 
"  BASE,  FROM  START,  MAY  15,  TO  SEPT  18,  1918 


- -  Pay  Roll 

_ , 

—  Plant  Rental  — 

< -  Supplies 

_ _ 

Quantity 

Unit 

Unit 

Unit 

Commiaaion 

Totals 

Total 

Cost, 

Cost. 

Coat, 

at 

riu» 

Unit  Cost 

Item 

Cu.Yd 

Amount 

Cents 

Amount 

Centa 

Amount 

Cents 

Commiaaion 

(Vnta 

Eir-mthtm 

1:94.558 

$72,702  59 

14  7 

18,981  50 

3  8 

36,561  93 

7  4 

6,555  87 

134,801  89 

27  2 

TranfiKrtation  ami  Ihtpotal: 

Toiitebyti'ani* . 

To«iteby  trucks  . 

To  site  by  inJustrial  railway  cars. .. 
•Site  dump  costa ... 

80,230 

24.517  00 

30  5 

0  00 

0  0 

0  00 

0  0 

1,471  02 

25,988  02 

32  4 

24,490 

10,833  00 

44  2 

0  00 

0  0 

0  00 

0  0 

649  98 

1  1,482  98 

46  9 

.  37,258 

7,578  00 

20  4 

2,079  00 

5  5 

3,400  00 

9  1 

658  68 

13,715  68 

36  8 

141,978 

27,659  00 

19  5 

0  00 

0  0 

0  00 

0  0 

1,659  54 

29,318  54 

20  6 

To  Dyker  Park...... . 

185,352 

17,176  44 

9  3 

0  00 

0  0 

16,139  00 

8  7 

Trucks  . 

*  Dunipcoet . 

175.620  00 

94  7 

0  00 

0  0 

0  00 

0  0 

29,795  60 

16  0 

0  00 

0  0 

0  00 

0  0 

Totnl 

222,592  04 

120  0 

0  00 

0  0 

16,139  00 

8  7 

14,323  86 

253,054  90 

136  5 

To  Flirt  Hamilton  by  Industrial 

Railway ...  _  . 

Train  operation . 

167,228 

41,526  97 

24  8 

19,415  57 

II  6 

29,731  29 

17  7 

18,654  63 

11  1 

915  94 

0  6 

3,223  10 

2  0 

•  Dump  cost . 

36.549  41 

21  9 

0  00 

0  0 

0  00 

0  0 

Total . 

96,731  01 

57  8 

20,331  51 

12  2 

32,954  39 

19  7 

7,781  12 

157,798  03 

94  4 

494,558 

13,027  82 

2  6 

1,149  99 

0  2 

1,344  65 

0  3 

17,354  37 

3  5 

0  00 

0  0 

0  00 

0  0 

•Moving  plant.. . 

19,891  91 

4  0 

2,111  92 

0  4 

958  00 

0  2 

Total . 

50,274  10 

10  2 

3,261  91 

0  6 

2,302  65 

0  5 

3.154  61 

58.993  27 

II  9 

Grand  total . 

512,886  74 

103  7 

44,653  92 

9  0 

91,357  97 

18  5 

36,254  68 

685,153  31 

138  5 

*  Not  included  in  transportation  costs  as  shown  in  Table  III. 
**  Commission  was  not  allowed  upon  plant  rental. 


ton-mile.  Table  III  shows  the  excavation  transportation 
performance  of  the  various  types  of  haulinpr  convey¬ 
ances.  The  total  number  of  10-hour  shifts,  the  number 
of  trips  per  10-hour  shift,  the  distance  to  the  dump, 
the  mileage  traversed  per  10-hour  shift,  the  average 
load,  the  average  amount  carried  per  unit  per 
shift,  and  the  total  amount  moved  by  each 
type  of  conveyance,  are  shown.  As  the  yard¬ 
ages  given  are  place  measurements,  and  as  a 
great  amount  of  the  material  was  sand  and  very  damp, 
the  weight  per  cubic  yard  taken  for  figuring  the  cost 
per  ton-mile  was  li  tons.  Considering  the  cost  of  haul¬ 
age  by  teams  disposing  at  the  site,  the  total  tonnage 
hauled  would  be  80,230  X  li  =  120,345,  and  this 
multiplied  by  0.25  mile  equals  30,086  ton-miles.  Divid¬ 
ing  this  into  $24,517,  the  total  cost  of  haulage  by  teams, 
gives  a  cost  per  ton-mile  of  81.4c.  By  the  same  course 
of  reasoning  the  other  ton-mile  costs  were  found. 

Further  consideration  of  Table  III  shows  that  even 
for  short  hauls,  down  to  J  mile,  the  motor  truck  was 
more  economical  than  either  teams  or  the  industrial 
railway.  If  teams  had  been  used  to  transport  the  ma¬ 
terial  to  Dyker  Park,  it  is  seen  from  the  table  that 
the  difference  in  favor  of  the  trucks  would  have  been 
still  more  marked.  Assuming  that  on  account  of  plank¬ 
ing  a  load  of  li  cu.yd.  could  be  carried,  and  assuming 
that  a  team  would  make  three  trips  per  day,  or  a  dis¬ 
tance  of  19,2  miles,  a  team  would  transport  3  X  li  X 


li  X  3.2  =  21.6  ton-miles'per  10-hour  day.  This  divided 
into  $9,  the  prevailing  rate  per  day,  would  give  a  ton- 
mile  cost  of  41c.,  which  does  not  include  the  cost  of 
planking  as  assumed  above.  Therefore,  the  cost  of  haul¬ 
ing  by  teams  would  probably  be  more  than  double  that 
by  trucks,  which  was  23.5  cents. 

For  the  long  hauls  the  data  show  that  the  industrial 
railway  was  8c.  cheaper  per  ton-mile  than  trucks  on 
this  particular  job,  but  when  the  only  other  variable, 
the  dump  cost,  is  considered,  the  difference  is  not  so 
great.  It  will  be  seen  from  Table  II  that  the  dump  cost 
for  the  cars  was  about  4c.  per  ton  higher  than  for  the 
trucks.  The  advantage  in  using  the  trucks  lav  in  their 
adaptability  and  the  speed  with  which  they  could  handle 
the  material.  The  only  limit  to  the  amount  of  material 
which  could  be  handled  in  a  given  time  was  the  number 
of  trucks  that  could  be  passed  under  the  steam  shovels 
and  loaded.  In  the  case  of  the  industrial  railway  with 
single  track  and  passing  track,  the  limit  was  determined 
by  the  number  of  trains  that  could  be  switched  and 
passed.  The  work  has  been  carried  on  in  two  10-hour 
shifts,  but  careful  records  have  shown  no  difference  in 
the  amount  of  work  accomplished,  with  the  same  equip¬ 
ment,  as  between  day  and  night  work. 

The  work  is  being  done  by  the  Construction  Division 
of  the  Army.  Brig.  Gen.  R.  C.  Marshall,  Jr.,  is  chief 
of  the  Construction  Division,  Lieut.  Col.  H.  S.  Crocker 
is  constructing  quartemaster,  and  Maj.  J.  W.  Cerny, 


table  III— EXCAVATION,  TRANSPORTATION  PERFORMANCE  AND  COST,  SOUTH  BROOKLYN  ARMY  SUPPLY  BASE.  FRO.M  START, 

MAY  15,  TO  SEPT.  18,  1918 


Equipment  Mkd  Destination 


Totab.. 


Average  Average  Average 
No.  Trips  Distance  Miles 
per  Traversed  per 

Average 

Average 

Amt. 

Per 

Cost 

Cost  of 

Unit 

Unit 

per 

Unit 

Ix>ad 

Shift 

Total 

of 

Haulage 

♦Total 

lO-Hr. 

ppr 

Round 

per 

l^it. 

Amount 

Haulage 

Mr 

Ton 

Cost 

Shifts 

lO-Hr. 

Trip, 

Mil^ 

Moved, 

per 

of 

Worked 

Shift 

Shift 

Cu.Yd. 

Cu  Yd. 

Cu.Yd 

Cu.Yd 

Mils 

Haulac^ 

2,751  0 

39  5 

0  5 

19  75 

0  74 

29  2 

80.230 

$0  305 

$0  814 

$24,517  00 

383  7 

20  3 

1  0 

20  3 

3  14 

63  8 

24,490 

0  442 

0  590 

10,833  00 

1,064  5 

10  0 

0  6 

6  0 

3  5 

35  0 

37,258 

0  350 

0  779 

13,057  00 

5.774  1 

9  0 

6  4 

57  6 

3  57 

32  1 

185,352 

1  127 

0  235 

208,935  44 

11,308  5 

4  0 

6  0 

24  0 

3  7 

14  8 

f‘7  ■•::8 

494,558 

0  678 

0  151 

113.467  50 

$370,809  94 

i 

t 

I 


j 


li 

! 

I 


•  ii 
■! 
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Quartermaster  Corps,  Natonal  Army,  is  directly  in 
charge  of  the  part  of  the  work  described.  The  gen¬ 
eral  contractor  is  the  Turner  Construction  Co.,  New 
York  City,  of  which  A.  C.  Tozzer  is  executive  manager, 
and  the  subcontractor  for  the  excavation  is  Rodgers 
&  Haggerty,  of  New  York  City. 


Ford  Car  Cleans  Water- Works  Re.s,  rvoir 
at  Trenton,  N.  J. 

By  W.  Compton  Wills 

Assifitant  Engineer  of  Ol-stribution.  W.-iter  l)en  ii ’in.m, 
Wilmington.  Hel  ‘ 

The  .successful  use  of  a  Ford  motor  car  in  i leaning 
a  35,000,000-gal.  re.servoir  at  Wilmingtnn,  [)gi 
has  once  again  opened  a  new  line  of  work  tor  this 
machine. 

The  removal  of  sediment  to  an  average  depth  of  8  in 
from  the  reservoir  was  necessary,  as  concrete  baffle 
walls  are  to  be  constructed  to  lengthen  the  period  of 
retention  of  the  raw  water  stored  in  the  reservoir 
Water  for  moving  the  sediment  by  hose-flushing  was 
not  available. 

A  Ford  service  car  was  lowered  into  the  reservoir 
and  attached  by  ropes  to  a  plank  drag  8  ft.  long  with 
side  extensions  2  ft.  high,  and  provided  with  four 
handles. 

The  automobile  pulled  the  load  slowly  over  the  drain 
inlet,  after  having  been  loaded  by  two  laborers  direct¬ 
ing  the  drag  through  the  mud.  Then  three  laborers 
stationed  at  the  drain  inlet  guided  the  drag  and  kept 
the  space  about  the  inlet  clean.  It  was  possible  to  keep 
the  car  continually  on  the  move,  circling  back  and  forth 
between  the  loading  point  and  the  drain.  As  the  men 
worked  away  from  the  drain  inlet  the  mud  was  dragged 
to  water  in  the  reservoir  bottom,  and  carried  in  sus¬ 
pension  by  the  water  to  the  sewer. 

Allowing  $13  per  day  for  running  cost,  depreci^ion 
of  car  and  wages  of  the  driver,  also  labor  cost  of 
$22.60  per  day,  both  items  totaling  $35.50  per  day.  and 
a  removal  of  300  yd.  of  sediment  per  day,  we  have  a 
rate  of  about  llic.  per  yard  near  the  sewer.  As  we 
cleaned  away  from  the  sewer  and  dragged  to  the  stream 
of  water,  four  extra  men  were  used  to  puddle  the  ma¬ 
terial  so  the  stream  could  carry  it  away.  This  increa.sed 
the  unit  cost  to  19jlc.  per  yard.  About  4000  cu.yd.  were 
carried  out  in  some  14  working  days.  Overhead  charges 
for  placing  and  removing  the  car,  hauling  men  back  and 
forth  to  the  site,  furnishing  brooms  and  drags,  and 
handling  valves,  etc.,  have  not  been  included  in  the 
figures  given  herewith. 


City  Plat  Disapproved  Because  Not  Suited 
to  Topography 

Recently  the  plat  of  a  new  real-estate  develop¬ 
ment  was  submitted  for  approval  to  the  plat  com¬ 
mission  of  Ramsey  County,  Minnesota,  in  which  the 
city  of  St.  Paul  is  situated.  The  commission  refused 
to  approve  the  plat,  on  the  ground  that  the  layout  was 
not  suited  to  the  topography.  In  consequence,  the  ques¬ 
tion  has  been  referred  by  the  city  council  to  the  new 
city  planning  board. 

All  subdivisions  in  the  city  of  St.  Paul  mu.st  be  ap¬ 
proved  by  the  commission  named,  which  consists  of 
four  members,  one  of  whom  is  commissioner  of  public 
w'orks  and  serves  ex  officio. 

In  the  past  the  board  has  confined  its  jurisdiction 
largely  to  .seeing  that  streets  matched  with  territory  al¬ 
ready  platted  and  that  mortgage  liens  had  been  released 
in  so  far  as  they  related  to  the  dedication  of  streets  and 
alleys,  and  to  making  sure  that  proper  maps  and  record.^ 
were  prepared  and  filed.  The  present  action  is  an  im¬ 
portant  extension  of  the  work  of  the  board  into  a 
new  field. 

A  subdivision  of  27  acres  fronting  on  the  Mississippi 
River  Boulevard  was  submitted  for  approval.  There 
were  already  several  developments  and  proposed  develop¬ 
ments  in  that  neighborhood,  in  the  nature  of  homesteads 
of  from  one  to  twenty  acres.  The  proposed  plat  con¬ 
sisted  of  lots  40  or  50  ft.  in  width,  with  streets  cut 
through  as  extensions  of  present  streets.  On  account 
of  the  topography,  the  new  streets  would  require  heavy 
grading  and  considerable  cutting  of  property.  The  com¬ 
mission  declined  to  accept  the  plat,  asserting  that  it 
was  an  improper  development  of  the  district  and  that 
the  streets  were  not  properly  laid  out  as  regards  the 
topography. 

Under  the  ordinance  passed  last  March  creating  the 

city  planning  board,  it  has  _ 

jurisdiction  over  “all  matters  i 
concerning  or  relating  to  the  i  ’> 
platting  of  new  areas.”  The 
case  of  the  disapproved  plat  -  .  '  ' . 
was  referred  to  the  board’s  il 
committee  on  plats  and  street 
plans.  This  committee  not 
only  upheld  the  objections  of 
the  plat  commission,  but  went 
further  and  submitted  a  defi- 
plan  and  location  of  the 
streets.  The  report  of 
subcommittee  has 
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Salesmen  of  Engineering  Equipment 
for  Export  Must  Be  Engineers 

Musi  Introduce  Not  Only  American  Machinery  but 
American  Methods — Showing  Economics  of 
Use  Most  Important  Factor 
By  S.  T.  Henry 

Vii-e  President,  Allied  Const  ruction  Machinery  Corporation 

/in  address  before  the  Technical  Publicity  Association.  New 
'''  York.  Nov.  15,  1918) 

AROE  and  permanent  export  markets  for  standard 
American  engineering  machinery  can  be  built  up 
abroad  by  the  introduction  of  American  methods  of  us¬ 
ing  such  machinery. 

The  introduction  abroad  of  American  industrial 
methods  was  a  slow  and  tedious  process,  until  recently, 
Several  large  American  manufacturers  had,  however, 
conducted  such  introductory  work  with  marked  success. 
They  had  sent  into  various  countries  of  the  world  sales 
engineers  who  were  well  grounded  in  the  use  of  their 
machinery.  While  these  engineers  went  as  salesmen, 
their  work  was  to  educate  the  engineers  and  the  indus¬ 
trial  men  of  other  countries  regarding  American  meth¬ 
ods.  They  had  to  show  these  prospective  customers 
why  our  way  was  the  cheaper  way.  They  had  to  prove 
that  the  use  of  our  standard  machines  would  produce 
results  more  quickly  and  economically  than  special  ma¬ 
chinery.  These  men  worked  under  great  handicaps. 
But  they  made  good.  They  demonstrated  that  it  was 
then  highly  practicable  to  sell  standard  American  ma¬ 
chinery,  instead  of  merely  taking  orders  that  were  of¬ 
fered  for  special  machines. 

Governing  Conditions  Greatly  Changed 

In  the  past  two  or  three  years  conditions  have  changed 
completely.  The  world  has  learned  more  in  that  time 
about  American  engineering  machinery  and  American 
engineering  methods  than  could  have  been  forced  upon 
it  in  a  generation  through  the  most  strenuous  commer¬ 
cial  efforts.  Engineers  from  everywhere  know  the  won¬ 
derful  results  our  forces  have  achieved  in  building, 
equipping  and  operating  port  works,  railways,  highways 
and  machine  shops  in  France.  The  world  is  ready  now 
to  adopt  American  industrial  methods  and  wants  to  be 
educated  in  our  way  of  doing  engineering  work. 

If  the  opportunity  is  handled  rightly,  no  limitations 
of  the  trade  possibilities  thus  presented  need  be  consid¬ 
ered.  The  thing  is  to  put  the  work  in  the  hands  of  men 
who  are  thoroughly  schooled  in  American  methods  of 
using  American  machinery.  It  goes  without  saying 
that  these  men  must  have  commercial  sense.  They  must 
know  how  to  deal  with  other  business  men.  But,  above 
all,  they  must  have  the  “know  how”  of  what  they  are 
trying  to  introduce.  They  must  be  able  to  sell  ideas, 
not  merely  to  take  machinery  orders. 

A  few  examples  may  illustrate  how  engineer-salesmen 
of  such  qualifications  work.  These  examples  also  will 
indicate  the  type  of  men  required  to  introduce  American 
engineering  methods  and  to  sell  the  standard  American 
machinery  used  in  following  such  methods. 

Take  the  largest  American  manufacturer  of  mining 
machinery;  this  concern  and  its  predecessors  consist¬ 
ently  have  followed  for  a  generation  a  policy  of  using 
Tigineer-salesmen  abroad.  The  company  has  branch 


offices  or  agencies  in  all  of  the  countries  in  the  world 
where  mining  and  quarrying  are  done  on  any  consider¬ 
able  scale.  In  each  of  these  branches  or  agencies  there 
is  located  one  or  more  engineers  who  have  had  consid¬ 
erable  experience  in  American  methods  of  mining  and 
quarrying. 

These  men  are  actually  selling  drill  holes  in  the  rock 
and  tons  of  ore  in  the  car,  instead  of  rock  drills  and 
compressors.  When  a  new  proposition  comes  up  they 
help  to  study  the  conditions  to  be  met  and  advi.se  what 
equipment  is  best  suited  to  these  conditions.  In  the 
case  of  existing  works  they  must  go  right  in  and  prove 
how  American  machinery  and  American  methods  will 
save  money,  as  compared  with  w’hat  is  being  used.  When 
up  against  cheap  peon  labor  in  Mexico,  for  example,  it 
is  not  easy  to  get  a  native  mine  owner  to  substitute  an 
expensive  mechanical  plant  for  plentiful  hand  labor. 
He  must  be  shown  that  the  cost  per  ton  of  ore  brought 
to  the  surface  is  less  with  such  a  plant. 

Work  of  this  kind  is  too  deep  water  for  a  commercial 
.salesman  who  can  readily  switch  from  shoes  to  milli¬ 
nery.  It  requires  men  who  know  from  experience  what 
the  customer  wants  to  know.  Men  of  these  qualifica¬ 
tions  become  practically  a  part  of  their  customers’  or¬ 
ganization. 

Here  i?  another  case.  American  saw-mill  machinery 
is  used  quite  extensively  in  a  far  eastern  country,  as  a 
result  of  the  work  of  a  single  American  engineer-sales¬ 
man.  This  man  knew  thoroughly  American  methods  of 
cutting  timber,  handling  logs  and  running  .sawmills. 
When  he  went  to  this  country  a  few  years  ago  he  was 
totally  unfamiliar  with  the  language.  He  went  out  and 
lived  among  the  timber  operators,  and  learned  their 
language,  their  customs  and  their  conditions.  He  did 
not  meet  the  peculiar  demands  of  the  local  lumbermen 
for  machinery.  Instead,  he  showed  them  how  American 
methods  could  cut  more  and  better  lumber  for  them  at 
less  cost.  These  American  methods  required  standard 
American  machinery. 

Engineer-Salesmen  Essential  to  Success 

Whenever  you  find  an  American  sales  engineer, 
trained  for  work  in  foreign  fields,  you  will  find  him 
introducing  American  methods,  as  illustrated  by  these 
examples.  At  home  you  will  find  that  the  executives 
who  have  had  experience  with  men  of  this  caliber  are 
convinced  what  overseas  policy  they  must  follow  to  get 
results.  The  ordinary  commercial  salesman  simply  will 
not  do.  The  engineer-salesman,  of  proper  qualifications, 
is  almost  assured  of  success  in  realizing  on  the  oppor¬ 
tunities  that  are  presented  in  foreign  markets  to  Amer¬ 
ican  engineering  machinery  manufacturers. 

Scarcity  of  the  right  kind  of  men  is  the  one  big  problem 
in  adopting  a  sales  engineering  policy  in  export  market¬ 
ing.  So  many  qualifications  are  desirable  that  an  enumer¬ 
ation  of  them  would  appear  to  reduce  the  candidates  to 
a  very  few.  Just  as  in  domestic  woric,  however,  it  rare¬ 
ly  is  possible  to  find  a  man  who  matches  up  completely 
to  the  requirements  of  the  job. 

It  is  comparatively,  easy  to  find  men  who  are  thor¬ 
oughly  grounded  in  American  methods  of  using  any 
line  of  engineering  machinery.  When  these  men  are 
sorted  on  the  basis  of  ability  to  deal  with  business  men, 
the  percentage  of  rejections  is  large.  Those  who  do  pass 
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this  test  are  nearly  all  eliminated  when  considered  as 
to  their  commercial  sense.  This  does  not  necessarily 
apply  to  their  commercial  experience,  but  rather  to  their 
ability  to  sense  a  commercial  situation. 

The  few  candidates  who  are  left  when  these  few  sim¬ 
ple  tests  have  been  applied  would  nearly  all  be  discarded 
on  account  of  a  lack  of  knowledge  of  any  foreign  lan¬ 
guages.  Frequently  it  is  necessary,  therefore,  to  over¬ 
look  this  very  essential  qualification  and  to  send  out 
to  a  foreign  country  a  man  who  must  learn  the  lan¬ 
guage  after  he  arrives.  Any  man  who  goes  out  thus 
handicapped  is  bound  to  have  to  work  under  very  great 
difficulty.  Experience  gained  by  a  number  of  American 
engineering  machinery  manufacturers  has  demon¬ 
strated,  however,  that  such  a  handicap  is  far  less  serious 
than  a  lack  of  knowledge  of  American  methods  of  using 
the  machinery  to  be  marketed. 

This  conclusion  is  heresy  in  the  minds  of  most  people 
experienced  in  regular  commercial  export  trade.  Right 
here  it  is  well  to  draw  a  very  definite  line  between  the 
marketing  abroad  of  commodities  and  articles  of  ordi¬ 
nary  commerce  and  the  sale  of  engineering  machinery. 
In  the  one  case  it  is  unquestionably  necessary  to  adapt 
the  commodity  or  article  to  the  needs  of  the  country. 
For  example,  it  is  impracticable  to  attempt  to  substitute 
an  American  hatchet  for  a  Cuban  machete.  It  is  like¬ 
wise  necessary  for  a  salesman  of  shoes  to  know  the 
whims  of  the  average  man  and  woman  of  the  country 
in  which  he  is  trying  to  do  business.  But  antiquated 
industrial  and  engineering  methods  are  much  the  same 
the  world  over.  When  the  operations  affected  are  suf¬ 
ficiently  large  to  justify  the  use  of  machinery,  instead 
of  hand  labor,  the  work  is  nearly  always  in  charge  of 
men  who  can  understand  engineering  arguments.  The.se 
arguments  are  the  same  everywhere.  It  certainly  is  a 
handicap  not  to  be  able  to  present  them  in  the  language 
of  the  men  to  whom  an  engineer-salesman  must  talk. 
It  is  a  far  greater  handicap,  however,  not  to  know  what 
the  arguments  are. 

Engineers  Lack  Business  Qualifications 

The  lack  of  business  qualifications  in  most  American 
engineers  is  a  sad  reflection  on  the  work  of  our  engi¬ 
neering  schools.  It  is  a  fact,  however,  that  the  courses 
in  these  schools  tend  to  give  most  of  the  young  men 
who  take  them  an  entirely  wrong  viewpoint  of  the  com¬ 
mercial  side  of  engineering.  Our  technical  societies 
also  have  overstressed  the  ethical  side  to  such  an  extent 
that  an  engineer  who  has  anything  to  do  with  business 
loses  more  or  less  of  his  professional  standing.  This 
seems  strange  in  light  of  the  fact  that  engineering  is, 
after  all,  a  matter  of  dollars  and  cents.  Such  an  atti¬ 
tude  on  the  part  of  engineers  toward  business  is  prob¬ 
ably  a  relic  of  the  old  days  of  pure-science  education. 
Whatever  the  cause  may  be,  the  time  has  arrived  when 
our  engineering  schools  and  our  engineering  societies 
will  either  have  to  get  a  new  viewpoint  regarding  com¬ 
mercial  affairs,  or  fail  to  produce  the  engineer-salesmen 
whom  American  industry  needs  so  greatly. 

Many  suggestions  have  been  made  as  to  what  courses 
our  technical  schools  should  give.  One  suggestion  in 
regard  to  the  foreign-language  work  required  of  engi¬ 
neer  students  may  not  be  amiss  here.  It  would  seem 
that  these  courses  could  be  given  in  a  practical  way. 
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Young  engineers  should  study  a  language  as  it  studied 
by  men  who  must  have  it  for  commercial  us5  .ibroad 
Most  important  of  all,  the  student  should  be  th  roughly 
convinced  in  advance  of  the  value  of  the  laii).'uage  to 
him.  With  some  practical  plan  in  place  of  the  kind  of 
language  study  now  given,  one  of  the  chief  handicacs 
of  engineer-salesmen  abroad  would  soon  be  eliminated 

Returning  from  these  things  as  they  might  be  to 
things  as  they  are,  the  average  American  manufacturer 
may  want  to  know  how  he  can  adopt  the  plan  of  using 
American  engineer-salesmen  to  sell  his  products  abroad. 
This  has  been  done  in  a  good  many  ways,  in  each  of 
which  there  have  been  some  successes  and  some  failures. 

For  the  large  manufacturer,  the  problem  i.s  compara¬ 
tively  simple.  He  can  afford  to  establish  hi.s  own 
branch  offices  in  the  more  important  centers  of  the 
world.  He  can  also  afford  to  supply  his  own  trained 
men  to  cooperate  with  agencies  in  other  center.s  of  le.ss 
importance.  In  the  still  more  limited  centers  he  can 
have  his  trained  engineers  on  call  to  help  local  connec¬ 
tions,  scattered  over  a  considerable  area,  to  develop 
leads  for  business. 

Three  Methods  of  Procedure  Open 

The  manufacturer  having  a  more  limited  output  has 
three  principal  opportunities  open  to  him,  under  pres¬ 
ent  conditions :  He  can  turn  his  export  sales  over  to  one 
or  more  general  export  commission  houses  with  branch 
offices  in  the  countries  in  which  he  desires  to  operate. 
He  can  join  with  a  group  of  noncompeting  manufac¬ 
turers  in  similar  lines,  cooperating  in  order  to  reach  the 
foreign  markets  in  which  these  manufacturers  are  in¬ 
terested.  He  can  bring  together  a  group  of  his  compet¬ 
itors  under  the  Webb-Pomerene  law  to  form  an  organ¬ 
ization  that  will  go  after  export  businoss  for  all  of 
them.  The  best  plan  to  be  adopted  by  any  manufacturer 
can  be  determined  only  after  very  careful  study  of  what 
he  wants  to  accomplish,  the  markets  to  be  reached,  and 
his  own  limitations. 

Some  general  export  commission  merchants  have  been 
quite  successful  in  introducing  and  marketing  American 
engineering  machinery  abroad.  These  concerns  are  of 
sufficient  size  to  justify  them  in  maintaining  engineer¬ 
ing-sales  departments.  These  departments,  to  all  in¬ 
tents  and  purposes,  are  separate  machinery  hou.ses 
which  utilize  the  experience  and  the  facilities  of  the  or¬ 
ganizations  of  which  they  are  a  part. 

Unfortunately,  the  number  of  general  export  com¬ 
mission  houses  so  organized  is  very  limited.  Those 
general  export  concerns  which  attempt  to  market  engi¬ 
neering  machinery  as  they  do  ordinary  commodities 
make  some  sales.  They  cannot,  in  the  nature  of  things, 
build  any  business. 

Cooperative  export  engineering-sales  organizations 
developed  by  a  group  of  noncompeting  manufacturers  in 
allied  lines  are  a  comparatively  new  idea.  Such  coopera¬ 
tive  concerns,  properly  conceived,  organized  and 
financed,  apparently  offer  to  the  average  engineering  ma¬ 
chinery  manufacturer  one  of  his  best  opportunities. 

In  the  first  place,  such  an  organization  insures  each 
manufacturer  of  the  benefit  of  thinking  of  all  of  the 
manufacturers  in  the  group.  This  collective  thinking 
eliminates  many  of  the  difficulties  which  individual  man¬ 
ufacturers  would  encounter.  This  plan  permits  the 
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group  to  maintain  properly  trained  engineer-salesmen 
on  salarj'  in  practically  all  of  the  centers  of  the  world 
where  there  are  opportunitie|S  for  the  use  of  the  par¬ 
ticular  general  line  of  machinery  involved.  This  means 
that  each  member  of  the  group  has  good  representation 
in  many  places  where  the  member  could  not  afford  to 
have  a  salesman  call  even  occasionally.  Many  of  the 
other  advantages  of  the  plan  can  be  appreciated  only 
by  actual  experience  in  its  working. 

Just  how  combinations  of  competitors  under  the 
Wehb-Pomerene  law  will  work  in  the  engineering  ma¬ 
chinery  field  remains  to  be  seen.  Thus  far  no  such  com¬ 
bination  has  been  undertaken.  In  certain  lines  of 
commodities  and  of  quite  standard  products  there  are 
undoubtedly  advantages  to  be  gained  through  operation 
under  this  law.  The  difficulties  apparently  are  such,  how¬ 
ever,  that  no  group  of  competing  manufacturers  of  en¬ 
gineering  machinery  has  seen  its  way  clear  to  attempt 
to  get  together  for  a  combined  effort  to  market  their 
product  outside  of  the  United  States. 

Whatever  plan  is  adopted  by  the  American  engineer¬ 
ing  machinery  manufacturer  in  his  export  sales  work, 
he  can  build  a  large  and  permanent  market  only  by  in¬ 
troducing  American  methods  of  using  his  machinery. 
Such  introduction  can  be  made  properly  only  by  ex¬ 
perienced  American  engineer-salesmen. 


Letters  to  the  Editor 

Comment  on  Matters  of  Interest 
to  Engineers  and  Contractors  Will  Be  Welcome 


Conservation  Applied  to  Municipal 
Engineering  Problems 

Sir — The  need  for  the  conservation  of  both  time  and 
material  is  one  of  the  many  problems  which  the  war 
has  brought  home  to  the  American  people.  Confining 
myself  to  the  municipal  field,  I  wish  to  call  particular 
attention  to  the  time  and  money  required  because  of  the 
inaccuracy  and  in  many  cases  the  utter  lack  of  records 
of  municipal  engineering  projects  in  the  offices  of  many 
city  engineers,  and  to  suggest  a  way  of  preventing  cr 
lessening  this  lack  in  the  future. 

It  seems  to  be  a  reflection  upon  the  engineering  pro¬ 
fession,  to  reply  to  a  taxpayer  inquiring  about  a  sewer 
or  a  water  line  built  only  a  few  years  ago  in  front  of 
his  property,  that  it  will  be  necessary  to  send  a  gang 
of  men  and  dig  it  up  before  he  can  get  information 
rihich  should  be  forthcoming  in  a  couple  of  minutes. 
A  similar  lack  of  records  often  causes  more  serious 
trouble,  attended  with  possible  loss  of  property  and  life 
and  with  certain  expense.  For  instance,  the  writer  once 
had  to  shut  off  about  5000  persons  from  the  use  of  water, 
including  fire  protection,  for  a  period  of  several  days, 
because  no  record  had  been  provided  by  a  predecessor 
for  use  in  locating  valves  which  had  to  be  shut  before 
it  was  possible  to  r^lace  a  broken  main.  In  another 
case  which  has  come  under  the  writer’s  observation, 
improvements  and  extensions  to  existing  sewer  and 
water  mains  are  costing  from  one-third  to  one-half  more 
than  they  would  cost  were  proper  records  available  re¬ 


garding  the  location  of  sewer  Y’s,  water  valves,  etc. 
The  main  reason  for  such  conditions  is  the  employment 
of  incompetent  men  as  engineers. 

Most  city  authorities  are  not  in  a  position  to  audit 
their  engineers’  records,  nor  does  there  now  exist  an 
agency  to  which  cities  can  apply  for  such  aid.  Mo.st 
cities  hire  a  man  whom  they  consider  a  good  engineer, 
as  they  employ  a  competent  clerk  or  treasurer,  but  they 
place  the  latter  under  heavy"  bonds  and  have  their  ac¬ 
counts  audited  by  certified  public  accountants  periodic¬ 
ally,  in  order  to  assure  the  safety  of  their  funds.  Mean¬ 
while,  the  city  engineer  expends  thou.sands,  or  perhaps 
hundreds  of  thousands,  of  dollars  without  check. 

To  remedy  this  deplorable  condition,  the  writer  would 
suggest  the  creation  of  a  state  board  of  municipal  engi¬ 
neers  whose  sole  duty  would  be  to  visit  the  office  of  each 
city  engineer  in  the  state,  either  at  regular  intervals 
or  upon  proper  summons,  for  the  purpo.se  of  investigat¬ 
ing  and  reporting  to  the  city  authorities  the  exact  state 
of  affairs.  Clarence  E.  Ridley. 

Port  Arthur,  Tex.  City  Engineer. 

Nation-Wide  Legislation  to  Establish 
Bridge  Loadings  Needed 

Sir — I  have  read  your  editorial  on  p.  878.  issue  of 
Nov.  I'L  with  much  interest,  and  suggest  a  matter 
w’hich  should  be  discussed  at  the  Chicago  convention — 
a  matter  which  involves  many  millions  of  dollars;  the 
loading  for  which  highway  bridges  should  be  designed. 

At  present  some  states  fix  this  loading  by  statute 
and  some  leave  it  to  their  engineers.  This  is  good, 
but  statutes  are  easily  amended,  and  engineers  die  or 
resign  and  are  succeeded  by  others  with  different  ideas. 
The  subject  is  a  nation-wide  one,  and  the  loading  should 
be  established  by  uniform  legislation  throughout  the 
country  because  many  heavy’  trucks  in  the  future  w’ill 
cross  state  lines.  It  is  easy  to  specify  an  extravagant 
loading,  but  it  is  not  so  easy  to  pay  for  the  bridges 
and  other  structures  that  will  be  necessary’  to  carry  it. 

Economy  will  be  the  watchword,  but  it  is  not  economy 
to  restrict  unduly  the  weights  of  tran.sportation  over 
the  public  roads.  It  should,  of  course,  be  borne  in  mind 
that  w'hatever  limits  may  be  imposed  by  law  on  the 
vveights  to  be  transported  on  public  roads,  any  con¬ 
cern,  whether  manufacturer,  truck  owner,  street-railway 
company,  quarry  owner  or  other  party,  has  a  right  to 
have  public  bridges  built  to  carry  any  traffic  he  wishes 
to  take  over  it,  providing  he  will  bear  the  additional 
expense  it  involves ;  the  purpose  of  the  proposed  statute 
being  to  fix  public  liability,  rather  than  to  limit  public 
transportation.  Willis  Whited, 

Bridge  Engineer,  Pennsylvania  Highway  Department. 

Harrisburg,  Penn. 


Number  of  Engineering  Graduates 
Civil  engineering  graduates  from  1895  to  1916,  in¬ 
clusive,  numbered  11,621;  electricals,  6357;  mechani¬ 
cals,  11,291;  miners,  3195;  diemicals,  1172;  general  en¬ 
gineering  1897;  metallurgical,  150;  marine,  15;  textile. 
48;  agricultural,  31;  total,  35,777.  'These  figures  are 
from  the  United  States  Bureau  of  Education  Circular 
No.  4,  Aug.  30,  1917.  The  total  number  of  graduates 
in  wgineering  in  1895  was  752  and  in  1916  4306.  Stu* 
denta  in  1916  numbered  33,106. 


Motor  Trucks  Deliver  Mixed  Concrete 
Three-Fourths  of  a  Mile 

Hauling  from  a  central  mixing  plant,  four  motor 
trucks  have  delivered  13,400  cu.yd.  of  concrete  for 
pavement  base  at  Edison  Park,  Ill,  Base  was  laid  on 
6.7  miles  of  street.  It  was  24  ft.  wide  and  6  in.  thick, 
of  1:3:6  gravel  concrete.  To  cut  down  haulage  and 
economize  on  labor,  it  was  decided  to  install  a  mixing 


by  blocking  the  wheels,  jacking  up  the  frame  ;u,d  re¬ 
placing  the  elevating  skip  with  a  high-level  charging 
hopper  into  which  the  bin  chutes  led.  Cement  bags 
were  hoisted  to  the  charging  platform  in  an  elevate  r 
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MANXTAI..  I.AHOR  I.ATIXG  PAVEMENT  BASE  REDUCED  BY 
CENTRAL.  UNLOADING  AND  MIXING  PLANT 

plant  clo.«e  to  the  point  of  delivery  by  railway  of  mate¬ 
rials,  and  to  haul  the  mixed  concrete.  This  plan  also 
kept  the  streets  clear  of  material  piles  and  mixing 
plants. 

Temporary  switches,  as  shown  by  the  sketch,  were 
led  off  the  station  siding,  and  a  mixing  plant  was 
built  alongside.  This  plant  consi.sted  of  two  elevated 
bins  side  by  side,  each  holding  50  cu.yd.  At  one  end 
of  the  bin  structure  was  a  ground-level  cement  house. 
The  mixer  sat  under  the  bins  on  the  side  away  from 
the  tracks.  An  ordinary  paving  mixer  was  installed 


MOTOR  TRUCKS  BACK  UNDER  MIXER  CHUTE  TO  RECEIVE 
FOUR  BATCH  LOADS 

cage  operated  by  the  mixer  engine,  as  described  in 
Engineering  News-Record  of  Nov.  21,  p.  956.  The  bins 
were  charged  by  locomotive  cranes  from  cars  on  the 
stockpiles,  as  indicated  by  the  sketch  plan. 

The  average  output  of  concrete  per  day  was  305  cu.yd., 
the  maximum  day’s  run  was 
380  cu.yd.  Operating  the  mix¬ 
ing  plant  was  a  crew’  of  13 
men,  distributed  as  follows: 

BOne  mixer  operator,  one  crane 
operator,  two  firemen,  two  car 
men,  one  dumper,  five  cement 
men  and  one  handy  man.  The 
mixer  discharged  directly  into 
trucks  backed  into  the  de¬ 
pressed  roadway  under  the 
chute.  Each  truck  received 
four  batches,  making  a  2- 
^  cu.yd.  load.  It  then  ran  to  the 

work  and  dumped  the  concrete 
onto  the  subgrade.  The  ave¬ 
rage  haul  was  f  mile  and  the 
maximum  haul  was  one  mile: 
the  average  time  of  haul  w-as 
14  min.,  and  the  maximum 
time  of  haul  was  20  minutes. 


LOCOMOTIVE  CRANE  HANDLES  SAND  AND  GRAVEL 
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On  the  street  the  concrete  was  handled  by  a  gang 
consisting  of  four  shovelers,  three  broomers,  two  dump- 
men,  two  graders  and  one  stakeman. 

The  concrete  was  delivered  without  material  leakage, 
and  presented  a  good  appearance  both  when  it  was 
spread  and  after  hardening.  The  contractors  for  doing 
the  Edison  Park  work  were  B.  F.  Conway  &  Co., 
Chicago,  Ill. 

Steam  Pipes  in  Tunnel  Under  Frozen 
Pavement  Aid  Excavation 

By  C.  H.  Cotten 

Lieutenant,  Corps  of  Civil  Engineers,  United  States  Xavy 

IN  BUILDING  a  large  intercepting  sewer  through  a 
paved  street  in  very  cold  weather,  considerable  diffi¬ 
culty  was  encountered  in  breaking  up  the  concrete  base 
of  the  brick  pavement,  on  account  of  18  in.  of  frost 


SHOVEL  WITH  30-FOOT  DIPPER  HANDLES  ALTERNATELY 
TRENCTIES  AND  BACKFILLS 


the  two  Jines  of  pipe  are  laid  it  is  backfilling  the  cut. 
The  contractors,  Randall  &  Cooper,  Lorain,  Ohio, 
estimate  that  the  shovel  replaces  30  laborers. 


Construction  Photographs  Should  Give 
Definite  Information 

By  Rudolph  T.  Roesch 

Thompson  &  Blnger,  Inc.,  Engineers  and  Contractors,  Syracuse. 
X.  Y. 


underneath.  This  trouble  was  greatly  reduced  by  dig¬ 
ging  a  hole  3  ft.  in  diameter  on  the  line  of  the  trench 
about  20  ft.  ahead  of  the  section  already  excavated,  and 
then  tunneling  between  this  hole  and  the  excavated 
section. 

Perforated  steam  pipes  were  placed  in  the  tunnel,  as 
shown  in  sketch,  and  hooked  to  the  boiler  of  the  ex¬ 
cavating  machine.  Old  canvas  was  used  to  cover  the 
holes  to  retain  heat  in  the  tunnel.  Steam  turned  into 
the  tunnel  for  a  few  hours  caused  all  the  frozen  earth 
to  loosen  up  and  fall  from  the  under  side  of  the  con¬ 
crete.  The  base  could  then  be  broken  up  with  very 
little  trouble. 

Long-Handled  Steam  Shovel  Digs  and  Fills 
Trench  in  50-Foot  Sections 

RENCH  for  a  7000-ft.  sewer  in  Cleveland,  Ohio, 
is  being  excavated  and  backfilled,  at  the  rate  of 
50  ft.  a  day,  by  a  single  steam  shovel.  The  shovel 
digs  a  short  length  of  trench,  the  pipe  is  laid  in  the 
cut,  and  then  the  shovel,  loading  from  a  spoil  bank, 
backfills  the  cut.  Continuous  repetition  of  this  opera¬ 
tion  constructs  the  sewer,  and  only  one  piece  of  major 
equipment  is  required  for  the  work.  A  trench  3  ft. 
wide  and  16  ft.  deep  is  being  dug  in  hard  clay  over¬ 
lying  shale  which  has  to  be  blasted.  The  shovel  has  a 
-0-ft.  dipper  handle;  working  five  hours  a  day  it  is 
taking  out  83  cu.yd.,  or  60  ft,  of  trench,  and  after 


Construction  photographs,  if  they  are  presented 
in  good  form,  are  the  records  which  interest  client." 
most.  A  photograph  which  does  not  tell  its  own  story 
is  of  little  value.  This  may  be  how  the  site  looks  before 
work  is  begun,  how  work  is  progressing,  how  good 
the  workmanship  is,  why  progress  is  delayed,  extra 
work  that  had  to  be  done,  special  features  of  structure 
or  construction  plant — or,  perhaps,  faulty  work — ^but 
there  should  always  be  a  story. 

Progress  photographs  are  of  most  importance.  Two 
vantage  or  observation  points  should  be  carefully  chosen 
before  work  begins.  Always  take  the  photographs  from 
these  points,  as  progress  is  thereby  emphasized.  Differ¬ 
ent  days,  not  less  than  two  a  week,  should  be  designated, 
and  on  these  days,  weather  permitting,  one  photograph 
should  be  taken  from  each  vantage  point. 

Detail  photographs  will,  depend  'upon  the  subjects 
which  present  themselves/ for,  record.  Suggested '[sub¬ 
jects  are:  Placing  and  handling  material;  exceptional 
and  unusual  formwork  or  concrete. work;  unusual  struc¬ 
tural  features;  finished  work  of  various  kinds,  night 
work,  special  equipment,  and  ornamental  details. 

In  addition  to  progress  and  detail  photographs  it/  is 
advisable  to  record  extra  work,  conditions  which  hinder 
progress,  faulty  or  defective  work,  and  accidents.'  All 
photographs  should  be  titled  and  dated.  When  the  work 
is  completed,  those  photographs  which  mean  something, 
which  show  progress  or  excellent  work,  should  be 
mounted  in  a  small  album.  Then  use  the  album. 
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American  Reconstruction  Conference  Discusses 
Federal  and  Municipal  Problems 

National  Planning,  Housing,  Garden  Cities  and  Public  Emiiloynient 
Among  Topics  at  Rochester  Meeting 


Called  before  the  armistice  was 
si^ed  to  urge  the  need  of  Federal 
studies  of  reconstruction,  the  conference 
held  by  the  National  Municipal  League 
at  Rochester,  N.  Y.,  Nov.  20-22  was 
finally  devoted  chiefly  to  consideration 
of  the  lessons  to  be  learned  from  uni¬ 
fied  national  control  in  war  time. 

Besides  the  platform,  several  reso¬ 
lutions  were  adopted.  One  of  these 
directed  the  president  of  the  leagrue  to 
appoint  a  committee  to  promote  local  or 
community  reconstruction  activities, 
this  committee  to  be  provided  with  a 
full-time  secretary.  Other  resolutions 
advocated  the  extension  of  municipal 
home  rule,  and  provided  for  a  commit¬ 
tee  to  study  public  ownership  and  for 
a  committee  to  codperate  with  the 
United  States  Bureau  of  Standards  in 
its  “investigation  into  numerous  tech¬ 
nical  problems  of  direct  interest  to 
municipalities,  especially  in  the  field  of 
public  utilities.” 

Relations  of  Government  to 
Industry 

In  opening  a  discussion  on  the  new 
relations  of  the  Federal  Government 
to  industry  and  to  state  and  local  gov¬ 
ernments,  Prof.  H.  L.  McBain,  Colum¬ 
bia  University,  said  he  thought  the 
courts  would  hold  legal  a  Peace  Indus¬ 
tries  Board.  He  thought  that  Congress 
could  legally  authorize  Federal  ac¬ 
quisition  of  railroads,  telegraphs  and 
telephones  under  the  post  oflice  and 
post  roads  portion  of  the  constitution 
and  that  the  Government  could  also 
legally  acquire  sources  of  industry — 
if  it  has  the  power  to  acquire  forest 
lands,  as  it  has  already  been  doing. 
Government  regulation  of  capital  and 
labor  seems  almost  inevitable,  the 
speaker  said,  but  as  regards  industries, 
control  will  be  directed  chiefly  against 
evils  rather  than  the  industries  them¬ 
selves.  One  principle  which  labor 
would  indorse  and  capital  oppose  is 
collective  bargaining.  Nothing  strik¬ 
ingly  new  was  expected  by  the  speaker 
as  regards  the  relation  of  the  Federal 
to  state  and  local  government,  except 
more  coSperation. 

A  session  devoted  to  “Replanning  the 
United  States  in  Regard  to  Transpor¬ 
tation,  Housing  and  Public  Works”  was 
opened  by  F.  L.  Ackerman  of  the 
Emergency  Fleet  Corporation.  The 
taking  over  of  the  railroads  by  the 
United  States,  said  the  speaker,  has 
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shown  that  they  were  planned  and 
built  for  no  common  or  national  pur¬ 
pose,  but  for  speculation  and  for  the 
development  of  territory.  Terminal 
problems  were  neglected  and  at  the 
opening  of  the  war  inland  water  trans¬ 
portation  was  almost  dead.  In  not  a 
single  community  where  shipbuilding 
was  taken  up  by  the  Government  was 
there  found  a  satisfactory  forward- 
looking  program  to  help  in  meeting  the 
housing  problems  of  shipbuilders.  . 

Today  the  needs  of  ports  and  ter¬ 
minals  and  of  agricultural  areas  to  sup¬ 
ply  them  can  be  forecast,  Mr.  Acker¬ 
man  said.  Why  not  plan  accordingly? 
he  asked,  and  said  that  if  a  plan  be 
designed  for  the  United  States,  then 
there  should  be  one  for  the  states,  and 
if  for  the  states,  then  for  the  cities. 
In  the  speaker’s  opinion  such  planning 
must  be  designed  to  satisfy  the  higher 
needs  of  industrial  workers.  There  is 
nothing  in  their  present  surroundings 
to  breed  aught  but  discontent.  In  any 
industrial  city  which  has  developed 
rapidly  the  accumulated  capital  is  not 
reflected  in  the  environment  of  the 
workmen.  Instead,  we  see  ugly  indus¬ 
trial  buildings  and  ill  planned  cities  or 
districts.  “Garden  cities”  should  be 
the  ideal. 

National  planning  must  include 
regional  planning  and  rural  develop¬ 
ment,  Mr.  Ackerman  contended.  This 
requires  the  extension  of  the  adminis¬ 
trative  work  of  the  Government  and 
the  liberalizing  of  judicial  decisions. 

Street  Railway  Situahon 

The  street  railway  situation  was  dis¬ 
cussed  at  length  by  Delos  F.  Wilcox. 
Opening  his  remarks  with  the  statement 
that  his  views  were  personal,  he  said 
that  the  present  crisis  was  precipitated 
by  the  war,  but  that  its  origin  lies  far 
back  in  the  “flve-cent  fare  as  a  basis 
for  speculation.”  The  present  prob¬ 
lem  is  to  get  rid  of  over-capitalization. 
It  is  no  longer  possible  to  continue  to 
pay  dividends  on  ancient  investments 
in  mules  and  cable  railways — ^which  in¬ 
vestments  should  have  been  written  off 
long  ago.  In  the  larger  cities,  par¬ 
ticularly  where  heavy  investments  have 
been  made  for  subways  and  like  fa¬ 
cilities,  municipal  subsidies  may  be 
necessary  if  low  fares  are  to  be  con¬ 
tinued.  The  public  is  more  interested 
in  good  service  than  in  low  fares.  It 
(Concluded  on  page  1005) 


All  Restrictions  on  Non-War 
Building  Removed 

War  Industries  Board  Announces  That 
No  Licenses  of  Any  Sort  Will 
Now  Be  Required 

Since  Nov.  21  no  licenses  of  any  sort 
have  been  required  for  new  construe 
tion.  This  removes  the  last  restriction 
on  building,  of  those  started  early  in 
the  war.  For  ten  days  after  the  sifrninc 
of  the  armistice  prospective  builders 
were  required  to  get  permits  for  non¬ 
war  construction  from  state  Councils 
of  Defense.  B.  M.  Baruch,  of  the  War 
Industries  Board,  gave  out  the  follow¬ 
ing  statement  regarding  the  latest 
ruling: 

“The  action  taken  permits  all  build¬ 
ing  operations  of  whatever  character, 
held  up  in  the  interest  of  the  war  pro¬ 
gram,  to  proceed.  No  further  permits 
will  ^  required  from  the  War  Indus 
tries  Board  or  the  state  councils, 
through  whom  control  over  the  situation 
in  each  state  was  maintained. 

“Immediately  following  the  signinp 
of  the  armistice  on  Nov.  11,  the  non¬ 
war  construction  section  took  steps  to 
loosen  the  restraints  on  the  industry, 
and  in  a  formal  order  issued  that  day 
removed  a  great  many  of  the  barriers 
Since  then,  and  with  a  view  to  assist¬ 
ing  the  industry  back  to  a  complete 
peace  basis  as  quickly  as  possible,  a 
careful  canvass  has  been  made  to  de¬ 
termine  whether  the  conditions  obtain¬ 
ing  in  each  state  with  respect  to  build¬ 
ing  materials,  transportation,  and  the 
supply  of  fuel  and  labor  would  warrant 
a  removal  of  the  remaining  restrictions 
In  this  investigation  the  nonwar  con¬ 
struction  section  sought  the  views  of 
the  industry  itself  and  of  the  state 
Councils  of  Defense.  The  replies  re¬ 
ceived,  coming  from  practically  all  the 
states,  showed  a  unanimous  opinion  in 
favor  of  such  action.” 

Pow3r  Bills  Probably  All  Dead 

All  of  the  emergency  power  bills  and 
both  of  the  water-power  bills  before 
the  present  Congress  will  in  all  prob¬ 
ability  be  discarded,  according  to  ad 
vices  from  Washington.  The  power 
bills  were  the  so-called  “war  emergency 
power”  acts,  the  first  for  $200,000,000 
and  the  substitute  for  $50,000,000. 
which  money  was  to  have  b^n  utilized 
in  the  constructior  of  new  power  plants 
and  additions  to  old  plants,  mostly 
steam-driven,  in  the  war-industry  dis¬ 
tricts.  The  water-power  bills,  one  of 
which  had  passed  the  House  and  the 
other  the  Senate,  were  in  conference. 
They  provided  means  for  developing 
water-power  on  the  public  lands  of  the 
United  States. 
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General  Contractors  Complete  Organization 

Over  165  Firms  and  25  Associations  Represented  at 
First  Annual  Convention 


Hold  Seven-Day  Conference 
On  Motor  Transportation 

Truck  Owners  Expect  Boom  for  In¬ 
dustry— Practically  Every  Phase 
of  Problem  Discussed 

A  seven-day  conference  which  started 
\ov.  16  under  the  auspices  of  the  Colt- 
Stratton  Co.,  New  York,  had  for  its 
object  the  dissemination  of  knowledge 
of  vital  interest  to  truck  operators. 
Subjects  of  both  local  and  national  in¬ 
terest  were  discussed,  and  the  speakers 
were  unanimous  in  prophesying  great 
developments  in  highway  transporta¬ 
tion. 

Adaptations  of  the  motor  vehicle  to 
the  uses  of  modern  warfare,  rural  ex¬ 
press,  store-door  delivery,  and  intercity 
freight  haulage,  were  described  by 
prominent  speakers.  Economic  prob¬ 
lems,  comprised  under  “Methods  and 
Devices  for  Increasing  Motor  Haulage 
Efficiency,”  “Highway  and  Street  Im¬ 
provements”  and  “The  Traffic  Problem” 
were  also  discussed.  A  feature  of  the 
program  was  the  showing  of  a  film 
depicting  the  manufacture  and  exploits 
of  tanks  in  France. 

Advance  in  Motor  Use  During  War 

At  the  opening  meeting,  J.  R.  Eustis, 
of  the  Colt-Stratton  Co.  explained  the 
purposes  of  the  meeting  and  reviewed 
the  great  advance  made  in  motor  trans¬ 
port  during  the  war.  He  stated  that 
the  United  States  has  invested  in  mo¬ 
torized  equipment  for  the  Army  to  the 
amount  of  $500,000,000,  and  now  has 
upward  of  70,000  motor  trucks  in 
France  and  30,000  more  either  on  the 
way  or  contracted  for.  The  motor 
truck  has  shown  its  adaption  to  every 
form  of  Army  transportation,  and  mo¬ 
torized  ice-machines,  machine  shops, 
water  distillers,  hospitals  and  airplane 
transports  are  now  in  use.  In  one  op¬ 
eration  the  American  Army  trans¬ 
ported  a  division  of  38,000  men  116 
miles  in  16  hours  to  close  the  St. 
Mihiel  salient,  according  to  the  speaker. 
Maj.  George  E.  Greene,  of  the  British 
Army  Tank  Service,  made  the  state¬ 
ment  that  in  18  months  of  service  he 
had  not  seen  a  single  instance  of  the 
motor  truck  being  out  of  commission 
from  mechanical  difficulties. 

Monday  evening  was  given  over  to 
the  consideration  of  rural  express  and 
rural  mail,  the  speakers  being  T.  W. 
Fenn,  executive  secretary  of  the  Na¬ 
tional  Automobile  Chamber  of  Com¬ 
merce,  and  James  I.  Blakeslee,  fourth 
assistant  postmaster  general.  On  Wed¬ 
nesday  evening  store-door  delivery  was 
the  subject.  It  was  discussed  by  Joseph 
Husson,  editor  of  the  Commercial 
Vehicle,  and  Arthur  A.  McKeever  of 
the  Ajax  Trucking  Co.  Intercity 
freight  delivery  was  the  subject  on 
Thursday  evening,  and  the  speakers 
were  E.  P.  Foejambe,  of  the  Commer¬ 
cial  Car  Journal,  the  Hon.  Cyrus  C. 
'liller,  director  of  transportation  of 
the  Federal  Food  Administration,  and 
'>thers.  All  the  speakers  emphasized 

(Concluded  on  page  lOOA) 


Coordinated  organization  was  the 
keynote  of  the  convention  last  week 
at  which  final  steps  were  taken  to 
create  the  Associated  General  Con¬ 
tractors  of  America.  Organization  was 
urged,  to  the  end  that  the  contractors 
of  America,  like  the  other  great  busi¬ 
ness  interests  of  the  country,  may  pre¬ 
sent  a  united  front  in  dealing  with  the 
problems  which  construction  and  re¬ 
construction  present  to  engineering. 

Prominent  speakers  at  the  conven¬ 
tion,  including  John  F.  O’Rourke,  engi¬ 
neer  and  contractor;  Brig.  Gen.  R.  C. 
Marshall,  Jr.,  chief  of  the  construction 
division.  United  States  War  Depart¬ 
ment;  Col.  W.  A.  Starrett,  chairman 
of  the  committee  on  emergency  con¬ 
struction  of  the  War  Industries  Board, 
and  Harry  A.  Wheeler,  president  of  the 
Chamber  of  Commerce  of  the  United 
States,  made  the  dual  thought  of  or¬ 
ganization  and  coordination  the  theme 
of  their  remarks.  Three  principal 
tasks,  in  the  view  of  these  speakers, 
confronted  the  association.  First  is 
the  adjustment  of  the  contractor’s  re¬ 
lations  with  labor,  based  on  a  broad 
recognition  of  labor’s  right  to  a  voice 
in  determining  the  principles  and  pro¬ 
cesses  of  industrial  development;  sec¬ 
ond  is  the  adopting  of  a  construction 
contract  which  shall  fairly  divide  re¬ 
sponsibilities  and  risks  and  assure  a 
fair  compensation  for  work  honestly 
and  efficiently  done.  General  Marshall 
indorsed  this  thought  when  he  said: 
“Time  has  passed  when  between  the 
four  corners  of  a  sheet  of  paper  may 
be  written  the  words  which  will  con¬ 
sign  a  contractor  to  bankruptcy.”  The 
third  great  task  of  the  association  is 
to  coordinate  the  owner,  the  engineer 
and  the  contractor  into  a  trinity  hav¬ 
ing  as  its  single  purpose  economic  con¬ 
struction  and  the  common  good. 

Experiences  in  Various  Cities  Told 

The  convention  opened  with  an  ex¬ 
perience  meeting.  Secretaries  of  local 
contractors’  associations  of  Chicago, 
Detroit,  Memphis  and  New  York  told 
what  organization  had  accomplished  in 
their  respective  communities.  The  cost 
of  conducting  business  has  been  low¬ 
ered;  the  morale  of  the  industry  has 
been  bettered;  a  finer  esprit  de  corps 
has  been  created;  recognition  of  con¬ 
tracting  as  one  of  the  units  of  the  busi¬ 
ness  life  of  the  community  has  been 
enforced,  and  more  sound  relations 
with  owners  and  workmen  have  been  es¬ 
tablished. 

The  constitution  finally  adopted  was 
quite  different  from  the  committee’s 
draft  published  in  Engineering  News- 
Record  of  Oct.  3,  p.  620.  The  articles 
of  most  immediate  interest  to  con¬ 
tractors  are  those  relating  to  member¬ 
ship  and  to  dues.  The  qualifications 
for  membership  follow: 

“Sec.  1.  Only  general  contractors, 
either  individuals,  firms  or  corpora¬ 


tions,  who  have  been  engaged  for  at 
least  two  years  in  general  contracting 
prior  to  applying  for  membership  in 
this  association,  or  who  have  estab¬ 
lished  a  reputation  for  skill,  honesty 
and  responsibility,  shall  be  eligible  for 
membership.  They  must  also  under¬ 
take  work  in  its  entirety,  partly  at 
least  with  their  own  constructing  forces. 

“Sec.  2.  Members  of  the  association 
must  be  associated  organizations  of 
general  contractors,  individuals,  firms 
or  corporations  engaged  in  general  con¬ 
tracting.  Only  such  members  of  asso¬ 
ciated  organizations  as  fulfill  the  above 
requirements  shall  have  voting  repre¬ 
sentation  in  this  association.” 

Fixing  of  Dues 

As  presented  by  the  committee  the 
article  on  dues  read:  “Dues  of  the  as¬ 
sociation  shall  be,  for  each  individual, 
firm  or  corporation  $50  annually. 
Dues  for  associated  organizations  shall 
be  $10  annually  for  each  voting  mem¬ 
ber  of  such  organization,  with  a  mini¬ 
mum  for  each  associated  organization 
of  $100  per  year.”  Discussion  on  this 
article  was  active  and  assumed  two 
sides.  The  argument  cf  a  part  of  the 
members  was  that  extended  member¬ 
ship  was  the  first  need,  and  dues  should 
be  small  enough  to  accelerate  increase 
in  membership.  On  the  other  side  the 
contention  was  made  that  money  was 
needed,  and  needed  at  once,  to  prosecute 
the  work  of  the  association,  and  only 
by  high  dues  could  this  money  be  ob¬ 
tained.  As  finally  passed,  the  article 
read:  “Dues  of  the  association  shall  be, 
for  each  individual,  firm  or  corporation, 
$100  annually.” 

The  election  of  officers  resulted  as 
follows:  President,  D.  A.  Garber,  New 
York;  first  vice-president,  W.  A.  Rog¬ 
ers,  Chicago;  second  vice-president, 
T.  T.  Flagler,  Atlanta,  Ga.;  third  vice- 
president,  John  W.  Cowper,  Buffalo; 
treasurer,  C.  F.  Mullen,  Cleveland.  The 
constitution  provides  that  the  secretary 
shall  be  named  by  the  executive  board. 


Delegation  of  American  Engi¬ 
neers  To  Visit  France 
At  the  invitation  of  the  Soci4t4  des 
Ingenieurs  Civils  and  a  committee  of 
the  French  Engineers’  Congress,  and 
with  the  official  approval  of  the  French 
Government,  a  delegation  of  Amer¬ 
ican  engineers  has  been  appointed  to 
study  with  French  engineers  certain 
problems  involved  in  the  rehabilitation 
of  France  after  the  war.  This  delega¬ 
tion  was  invited  to  come  to  Paris  to 
examine  in  joint  conference  questions 
of  the  utilization  of  commercial  ports- 
the  development  of  navigable  water¬ 
ways,  the  development  of  water  power, 
and  the  improvement  of  road  systems. 
Although  these  were  the  only  subjects 
mentioned  specifically,  the  congress 
will  probably  take  up  many  other  ques- 
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tions  of  development  in  which  all  en^- 
neers  are  directly  interested.  The  in¬ 
vitation  was  sent  to  the  American  So¬ 
ciety  of  Civil  Engineers  and  was  ac¬ 
cepted  at  once  by  cable,  the  acceptance 
stating  that  such  a  delegation  would 
be  organised  in  cooperation  with  the 
other  American  national  societies. 

The  following  delegates  have  been 
appointed : 

By  the  American  Society  of  Civil 
Engineers  —  J.  F.  Case,  chairman; 
George  W.  Tillson,  George  W.  Fuller, 
A.  M.  Hunt,  Nelson  P.  Lewis,  and 
George  F.  Swain. 

By  the  American  Society  of  Mechan¬ 
ical  Engineers — Charles  T.  Main,  presi¬ 
dent. 

By  the  American  Institute  of  Elec¬ 
trical  Engineers — Lewis  B.  Stillwell. 

By  the  American  Institute  of  Mining 
Engineers — E.  Gybbon  Spilsbury. 

The  date  of  sailing  was  originally  set 
for  Dec.  2,  but  it  may  be  postponed  a 
few  days.  The  trip  as  planned  will 
take  about  six  weeks. 


Motor  Transport  Conference 

(Concluded  from  page  lOOS) 
the  great  advantage  to  the  public  of 
utilizing  these  three  new  means  of 
transportation  and  regulation. 

Store-door  delivery  would  decrease 
the  cost  of  foodstuffs  in  New  York  City 
greatly,  according  to  Mr.  Husson.  He 
brought  out  the  fact  that  a  bushel  of 
potatoes  can  be  delivered  in  New  York 
for  70c.,  but  the  delivery  charges  at 
this  end  raise  the  cost  to  the  consumer 
to  |2.10.  Mr.  McKeever  stated  that 
freight  congestion  had  extended  as  far 
as  St.  Louis,  and  that  freight  had  to  be 
returned  to  Chicago  from  New  York 
for  warehousing  on  account  of  the  con¬ 
gested  condition  in  New  York. 

The  development  of  intercity  naul- 
age  to  300  miles  for  less  than  carload 
lots  was  stated  to  be  the  field  of  the 
motor  truck  by  Mr.  Foejambe.  Trucks 
with  two  drivers,  having  a  sleeping 
compartment  back  of  the  seat  for  the 
use  of  one  while  the  other  drives,  are 
now  in  service.  One  gn^eat  advantage  in 
this  development  of  the  motor  truck  is 
the  elimination  of  terminal  congestion 
by  going  from  store  door  to  store  door. 

Highways  and  their  relation  to  mo¬ 
tor-truck  transportation  were  dis¬ 
cussed  by  Prof.  Arthur  H.  Blanchard, 
of  Columbia  University.  Of  the 
2,500,000  miles  of  rural  roads  in  the 
United  States  0.25%  are  suitable  for 
motor  trucks,  according  to  Professor 
Blanchard,  who  gave  a  general  review 
of  the  highway  situation.  H.  G.  Sher- 
ley,  of  the  Highway  Industries  Asso¬ 
ciation,  treated  the  highway  problem 
from  a  national  point  of  view,  urging 
the  desirability  of  national  regulatory 
law's  and  increased  national  aid  in  high¬ 
way  construction. 

These  who  desire  a  r£sum4  of  the 
proceedings  of  the  conference  can  ob¬ 
tain  one  from  the  promoters,  the  Colt- 
Stratton  Co.,  1847  Broadway,  New 
York  City,  who  announce  that  similar 
'H>nferences  will  be  held  semi-annually. 


New  Firm  Org^anized  by 
Dwight  P.  ^binson 

Engineering  and  Construction  Com¬ 
pany  with  Headquarters  in  New 
York  to  Cover  Wide  Field 

Dwight  P.  Robinson,  a  former  part¬ 
ner  of  Stone  &  Webster,  in  charge  of 
their  construction  and  engineering  busi¬ 
ness,  has  opened  offices  in  New  York 
under  the  name  of  Dwight  P.  Robinson 
&  Co.,  Inc.,  constructing  and  consulting 
engineers.  Associated  with  him  will 
be  R.  M.  Henderson,  in  charge  of  con¬ 
struction;  C.  W.  E.  Clarke,  mechanical 
engineer;  R.  A.  Philip  and  D.  L.  Ga- 
lusha,  electrical  engineers,  and  M.  E. 
Thomas,  structural  engrineer,  together 
with  the  nucleus  of  a  strong  purchas¬ 
ing,  accounting  and  field  construction 
organization.  All  of  these  men,  for 
many  years,  have  been  engaged  in  large 
undertakings  under  Mr.  Robinson’s  di¬ 
rection. 

In  the  past  they  have  specialized  in 
the  economical  and  rapid  execution  of 
difficult  projects,  and  in  the  new  work 
are  prepared  to  construct,  either  from 
their  owm  designs  or  from  the  designs 
of  others,  hydro-electric  developments, 
steam-power  plants,  transmission  sys¬ 
tems,  industrial  plants,  housing  de¬ 
velopments,  steel  and  reinforced-con- 
crete  structures,  the  electrification  of 
steam-railway  systems,  and  similar 
work  in  this  gfeneral  field.  They  will 
also  carry  on  a  general  practice  as 
consulting  engineers,  including  the 
making  of  engineering  and  financial 
reports  and  appraisals. 

In  these  fields  the  members  of  the 
organization  have  had  extensive  ex¬ 
perience,  both  individually  and  collect¬ 
ively.  Mr.  Robinson’s  work  runs  back 
for  a  period  of  25  years,  during  which 
he  has  been  associated  with  Stone  & 
Webster,  first  in  the  management  of 
some  of  their  electric  railway  and  light¬ 
ing  properties,  later,  for  15  years,  as 
president  of  the  construction  and  en¬ 
gineering  branch  of  the  organization. 
Since  1912  he  has  been  a  member  of 
the  firm. 

While  he  acted  in  this  capacity  all 
of  Stone  &  Webster’s  construction  and 
engineering  activities  came  under  his 
personal  supervision.  Some  of  the 
more  generally  known  projects  were 
the  extensive  water-power  develop¬ 
ments  serving  the  Puget  Sound  cities, 
the  steam  and  water-power  plants 
supplying  Minneapolis,  the  electrical 
and  transmission  features  of  the  Keo¬ 
kuk  development  on  the  Mississippi,  the 
Big  Creek  development  serving  Los 
Angeles,  and  others  in  various  parts 
of  the  East  and  South;  large  steam- 
power  stations  for  Buffalo,  Boston, 
Minneapolis,  New  Bedford,  Youngs¬ 
town  and  other  smaller  plants,  aggre¬ 
gating  over  500,000  kilowatts  capacity; 
a  wide  range  of  industrial  buildings, 
from  simple  warehouses  and  factories 
to  monumental  structures  such  as  the 
new  home  of  the  Massachusetts  Insti¬ 
tute  of  Technology;  housing  develop¬ 
ments,  including  complete  towns  with 


paving,  sidewalks  and  all  utilitag 
Robinson  is  a  graduate  of  Harvard 
University  and  the  Massacliii.Htts  In- 
stitute  of  Technology. 

Mr.  Henderson  will,  for  the  present 
have  charge  of  construction.  He  was 
with  the  Stone  &  Webster  organization 
12  years,  seven  as  assistant  construc¬ 
tion  manager  at  Boston,  and  three  as 
district  manager  at  Chicago.  His 
earlier  experience  as  industrial  engi¬ 
neer  on  the  staff  of  the  Arnold  Co.. 
Chicago,  and  as  electrical  engineer  of 
the  Mexican  Central  Ry.,  was  in  both 
the  design  and  the  construction  of 
railway  locomotive  and  car  shop  plant* 
and  other  industrial  plants,  im  luding 
such  projects  as  the  principal  shops  of 
the  Mexican  Central  Ry.  at  Aguas- 
calientes,  the  Big  Four  Ry.  shops  at 
Beech  Grove,  Ind.,  and  those  of  the 
Missouri  Pacific  Ry.  at  Sedalia,  Mo 
He  was  chiefly  instrumental  in  the  in¬ 
ternal  development  of  the  construction 
department  of  Stone  &  Webster,  and 
later  had  direct  charge  of  a  wide  range 
of  steam,  hydraulic,  industrial  and 
building  construction,  including  rein- 
forced-concrete  structures  of  many 
types.  He  is  39  years  old  and  a  grad¬ 
uate  of  the  Armour  Institute  of  Tech¬ 
nology. 

Mr.  Clarke,  for  seven  years  with 
Stone  &  Webster,  five  as  mechanical 
engineer  and  head  of  the  division,  has 
had  a  long  and  varied  experience  in 
the  design  of  central  power  stations, 
and  mechanical  engineering  in  indus¬ 
trial  plants. 

Mr.  Galusha  has  been  working  un¬ 
der  Mr.  Robinson’s  direction  for  12 
years,  the  past  five  as  head  of  the  elec¬ 
trical  division.  His  experience  also 
covers  a  long  list  of  power  stations  and 
industrial  plants  in  all  sections  of  the 
country.  Some  of  his  best  known  work 
was  done  as  electrical  engineer  in 
charge  of  the  Mississippi  River  power 
development  at  Keokuk,  and  the  Min¬ 
neapolis  General  Electric  Co.’s  large 
steam  station,  replacing  one  destroyed 
by  fire. 

Mr.  Thomas,  who  will  have  charge 
of  structural  design,  has  been  engaged 
in  a  similar  capacity  with  Stone  & 
Webster  for  nine  years.  His  work 
has  covered  the  layout  and  design  of 
industrial  factories  and  plants,  includ¬ 
ing  the  buildings  and  the  structural  fea¬ 
tures  of  steam  and  hydro-electric  plants. 
His  specialty  has  been  in  reinforced- 
concrete  design,  and,  with  C.  E.  Nich¬ 
ols,  he  is  a  co-author  of  “Reinforced- 
Concrete  Design  Tables.”  Some  of  the 
noteworthy  concrete  structures  which 
have  come  under  his  direction  are  the 
monumental  superstructure  of  the 
power  station  surmounting  the  dam  on 
the  Mississippi  River  at  Keokuk,  the 
concrete  structural  work  of  the  new 
buildings  of  the  Massachusetts  Institute 
of  Technology,  the  concrete  buildings 
of  the  field  and  siege  gun  carriage 
plant  at  the  Rock  Island  arsenal,  and 
the  less  pretentious  but  larger  brick 
and  steel  group  at  the  Watertown 
arsenal.  The  numerous  steel  unit 
warehouse  buildings  and  shop  build- 


November  28, 1918 


mgs  which  were  fabricated  in  America  bare,  but  a  village  of  them  properlj 
and  shipped  to  France  for  the  Ameri-  grouped  is  charming.  Particular  refer- 
-an  oidnance  base  depot  back  of  the  ence  was  made  to  Buckman  Village, 
righting  line,  as  described  in  Engineer-  near  Chester,  Penn.,  and  to  Perry  Vil- 
ing  yeivs-Record  of  Jan.  3,  1918,  p.  23,  lage,  Md.  Mr.  Childs  urged  that  th< 
were  designed  by  Mr.  Thomas.  He  is  bureau  of  industrial  housing  in  the  De- 
;i5  years  old  and  a  graduate  of  the  Uni>  partment  of  Labor  should  be  contin- 
versity  of  Illinois.  ued,  and  suggested  that  a  revolving 

Mr.  Philip's  association  with  Mr.  fund  might  be  provided  for  housing  pur 
Kobinson  began  18  years  ago,  when  he  poses,  similar  to  the  revolving  func 
was  electrical  engineer  of  the  Seattle  of  the  United  States  Reclamatior 
Electric  Co.,  which  was  then  under  the  Service, 
management  of  Mr.  Robinson.  ■  , 

War  work  at  various  arsenals,  can¬ 
tonments,  ordnance  bases,  and  on  otliier  Concrete  Freighter  “Faith”  Coni' 
direct  and  indirect  war  plants  in  this  pletes  12,000'Mile  Voyage 
country  and  France,  has  occupied  these 
men  from  the  beginning  of  the  war  un- 
til  the  need  of  such  work  has  passed.  - 
They  form  the  nucleus  of  an  extensive 
staff  whose  development  will  keep  pace 
with  the  activity  of  the  reconstruction 
period.  Adequate  financial  resources 
and  connections  assure  the  company’s 
ability  to  handle  operations  of  any  jyjj 
magnitude.  ^  ' 

— ”  and  bottom  by  a  member  of  the  staff  meeting  held 

.\merican  Reconstruction  Meeting  News-Record  imm^ 

(Concluded  from  page  1002) 
is  easier  to  insure  good  service, 
speaker  said,  by  municipal  ownership  steel. 


The  Municipal  Engineers'  Society  of 
the  City  of  New  York  held  a  meeting 
Nov.  26  at  which  Harry  M.  Devoe, 
deputy  superintendent  of  school  build¬ 
ings,  New  York  City,  delivered  a  paper 
on  “Repairs  and  Maintenance  of  Pub¬ 
lic  School  Buildings  and  Equipment  in 
the  City  of  New  York.”  The  date  of 
the  December  meeting  has  been  changed 

_ _ „ _  _  _  to  Dec.  23. 

pletes  12,000'Mile  Voyage 

On  Nov.  21  the  reinforced-concrete  The  .\lbany  Society  o.  Civil  En- 
'Faith,”  which  was  launched  in  gineers  was  addressed  at  a  meeting 
San  Francisco  last  March,  reached  New  Nov.  26  by  George  F.  Thompson,  Lock- 
York  after  a  voyage  in  which  stops  Po^t,  N.  Y.,  who  spoke  on  “Hydro- 
were  made  at  Vancouver,  Lima,  New  electric  Power.”  A  nominating  com- 
Orleans  and  Havana,  and  totaled  about  tnittee  was  chosen  to  select  candidate.^ 
12,000  miles.  On  Nov.  25  she  was  put  oflScers  for  the  coming  year, 
in  dry  dock  at  the  Erie  Basin  in  Brook- 

',-1.  So  far  as  could  be  seen  in  an  ex-  The  Engineers*  Club  of  Trenton 
amination  of  the  outside  of  the  shell  elected  the  following  officers  at  the 

“  '  '  '1  Nov.  14:  President. 

*  -  •  -  •  •  .  Charles  R.  Fairchild;  first  vice-presi- 

diately  after  the  docking,  there  are  no  dent,  Alfred  P.  S.  Beilis,  and  secre- 
cracks  in  the  hull,  nor  is  there  any  tary,  Joseph  E.  English. 

!,  the  sign  of  rusting  from  lightly  embedded 

- 1.  There  was  some  slight  marine  The  National  Drainage  Congress 

and  operation  than  through  municipal  growth,  but  in  general  the  'hull  was  will  hold  its  seventh  annual  meeting  at 
or  state  control,  ^  remarkably  clean.  Examination  of  the  Chicago  Dec.  13.  Edmund  T.  Perkins, 

•  The  broad  subject  of  “Public  Em-  inside  of  the  shell  is  not  readily  made,  Chicago,  is  chairman  of  the  central  co- 
ployment,”  including  employes  of  both  because  the  wooden  sheathing  is  fast-  operative  committee  in  charge  of  the 
the  Government  and  the  public  utilities,  ened  to  the  frames,  but  the  holds  were  arrangements  for  the  meeting. 
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Personal  Notes 


Calendar 


G.  C.  Thayer,  formerly  of  the 
Cramp  shipyard,  Philadelphia,  has 
been  appointed  general  manager.  Mer¬ 
chant  Shipbuilding  Corporation,  Bris¬ 
tol,  Penn.,  succeeding  W.  T.  Smith. 


Annual  Meetings 


AMERICAN  SOCIETY  OP  MECHAN¬ 
ICAL  ENGINEERS;  29  West  S9th 
St.,  New  York  City ;  Dec.  3-6,  New 
York. 

AMERICAN  PUBLIC  HEALTH  AS¬ 
SOCIATION ;  126  Massachusetts 

Ave.,  Boston ;  Doc.  9,  Chicaso. 

\MERICAN  ASSOCIATION  OF  STATE 
HIGHWAY  OFFICIALS;  A.  Dennis 
Willlam.s,  Moraantown,  W.  Va..  act¬ 
ing  secretary ;  Dec.  9-13,  Chicago. 

AMERICAN  ROAD  BUILDERS’  AS¬ 
SOCIATION;  150  Nassau  St..  New 
York  City ;  Feb.  25-28,  New  York 
City. 
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a  year  previous  to  his  joining  the  staff 
of  Engineering  Record,  five  years  ago, 
he  was  with  the  engineering  depart¬ 
ment  of  the  Central  Railroad  of  New 
Jersey.  His  work  on  the  staff  of  this 
journal  has  been  largely  in  the  rail¬ 
road  field,  specializing  in  track  eleva¬ 
tion,  terminals  and  valuation. 

J.  T.  Wilson,  district  engineer, 
Baltimore  &  Ohio  R.R.,  with  headquar¬ 
ters  at  Baltimore,  has  been  appointed 
consulting  engineer,  Baltimore  &  Ohio 
Lines  East,  Wheeling  Terminal  R.R., 
Western  Maryland  Ry.,  Cumberland 
Valley  Ry.  and  Cumberland  &  Penn¬ 
sylvania  Railroad. 

R.  W.  M  c  K I  N  s  T  R  Y,  who  recently 
completed  two  years’  service  in  France 
and  Belgium,  has  been  elected  county 
engineer  of  Skagit  County,  Washing¬ 
ton.  He  was  a  member  of  the  72nd 
Seaforth  Highlanders  and  is  a  veteran 
of  Vimy  Ridge.  Mr.  McKinstry  served 
three  terms  as  engineer  of  Goodhue 
County,  Minnesota. 

Albert  J.  Chandler  has  been 
appointed  chief  engineer,  Nevada 
Northern  Ry.  on  account  of  the  exten¬ 
sion  of  leave  of  absence  granted  to  P. 
R.  Boese,  formerly  chief  engineer,  now 
serving  with  the  Canadian  engineering 
forces. 

Richard  Mather,  district  en¬ 
gineer,  Baltimore  &  Ohio  R.R.,  with 
headquarters  at  Huntington,  W.  Va., 
has  been  appointed  district  engineer 
with  headquarters  at  Baltimore,  suc¬ 
ceeding  J.  T.  Wilson,  who  has  become 
consulting  engineer  of  the  Baltimore 
&  Ohio  Lines  East,  as  noted  eleswhere. 

Max  Dietenbeck  has  resigned 
as  assistant  engineer,  Kansas  City, 
Mexico  &  Orient  R.R.,  and  has  become 
assistant  engineer  in  the  valuation  de¬ 
partment,  Chicago,  Burlington  & 
Quincy  R.R.,  with  headquarters  at  Chi¬ 
cago. 

Capt.  Samuel  W.  Fleming, 
J  R.,  of  Gannett,  Seelye  &  Fleming, 
consulting  engineers,  Harrisburg, 
Penn.,  is  now  a  major. 

C.  S.  Heritage,  bridge  engineer, 
Kansas  City  Southern  Ry.,  with  office 
at  Kansas  City,  Mo.,  has  been  ap¬ 
pointed  also  bridge  engineer  of  the  Mis¬ 
souri  &  North  Arkansas  Railroad. 

A.  C.  Clarke  has  been  appointed 
district  engineer,  Baltimore  &  Ohio 
R.R.,  with  headquarters  at  Hunting- 
ton,  W.  Va.,  succe^ing  Richard  Mather, 
appointed  district  engineer  with  head¬ 
quarters  at  Baltimore,  as  noted  else¬ 
where. 

A.  S.  Z I  N  N  resigned  recently  as  de¬ 
signing  engineer.  Air  Nitrates  Cor¬ 
poration,  New  York  City,  to  enter  the 
office  of  the  chief  engineer,  Missouri 
Pacific  R.R.,  at  St  Louis.  Mr.  Zinn 


was  resident  engineer,  central  division, 
Panama  Canal,  from  1906  to  1914,  af¬ 
terward  serving  as  consulting  engi¬ 
neer  for  the  Republic  of  Panama. 

V.  V.  K  I  R  K  PAT R I  c K,  .assistant 
division  engineer,  Kansas  City  South¬ 
ern  Ry.,  has  become  valuation  engineer, 
Missouri  &  North  Arkansas  R.R.,  with 
office  at  Kansas  City,  Mo. 

Lieut.  J.  H.  H.  Muirhead, 
British  Royal  Engineers,  is  now  on 
duty  in  this  country  as  a  lecturer  with 
the  British  Bureau  of  Information. 

H.  J.  Armstrong,  engineer 
maintenance  of  way,  Missouri  &  North 
Arkansas  R.R.,  has  been  appointed  di¬ 
vision  engineer,  with  headquarters  at 
Harrison,  Ark. 

I.  A.  COTT  INGHAM,  chief  engi¬ 
neer,  Southern  Pacific  Terminal  Co. 
and  Galveston  Wharf  Co.,  was  recently 
appointed  chief  engineer  of  all  Galves¬ 
ton  railroad  terminals. 

R.  E.  Van  Atta,  principal  assist¬ 
ant  engineer,  Kansas  City  Southern 
Ry.,  with  headquarters  at  Kansas  City, 
Mo.,  has  been  appointed  also  principal 
assistant  engineer  of  the  Missouri  & 
North  Arkansas  Railroad. 


Obituary 


Capt.  Hugh  Mitchell 
Price,  United  States  Engineers, 
died  Nov.  4  in  the  embarkation  hos¬ 
pital  at  Newport  News,  Va.  He  was 
born  at  Bloomington,  Ill.,  and  was 
graduated  in  civil  engineering  from  the 
University  of  Illinois  in  1903.  After 
some  professional  experience  in  Okla¬ 
homa  and  Texas  he  went  to  Chicago, 
where  he  was,  at  one  time,  with  W.  S. 
Shields,  sanitary  engineer.  Later  he 
entered  practice  as  a  civil  and  sanitary 
engineer.  When  the  war  broke  out  he 
offered  himself  for  military  duty, 
and  also  volunteered  for  service  as  a 
civilian  engineer.  After  being  in 
Washington  for  some  time  in  the  latter 
capacity,  he  was  sent  to  the  Pig  Point 
Ordnance  Depot,  near  Hampton,  Va., 
where  he  was  construction  engineer 
and  afterwards  chief  engineer.  In 
September,  1917,  he  received  his  com¬ 
mission  as  captain,  but  continued  in 
charge  of  the  work  he  had  begun  as  a 
civilian.  In  August,  1918,  he  met  with 
a  motor-car  accident,  which  was  not 
considered  serious  at  the  time,  but  his 
injuries  developed  an  illness  which 
caused  his  death. 

Lieut.  Hamilton  R.  Clark, 
United  States  Engineers,  died  of  pneu¬ 
monia  in  France,  Oct.  1,  at  the  age  of 
24.  His  home  was  in  Stapleton,  Staten 


Island,  New  York.  Lieut.  •  :  rk  had 
served  in  the  71st  Regiment  f  Xe«. 
York,  and  on  his  arrival  in  Fr  , nee  was 
transferred  from  the  New  'i  ...rk  Di- 
vision  to  the  305th  Engi»'eer.^. 

D  R.  C  H  A  R  L  E  S  R.  V  A  .V  H  [  g  j. 
president  of  the  University  of  Wjs^ 
consin,  died  in  Milwaukee  Nov.  19. 
was  bom  in  Fulton,  Wis.,  in  H.57  and 
was  graduated  from  the  University  of 
Wisconsin  in  1879  with  the  deirree  of 
B.  S.,  and  in  1880  received  the  decree  of 
M.  S.  In  1882  he  was  made  a  doctor  of 
philosophy.  From  1878  to  1883  he  was 
instructor  in  metallurgy  at  the  Uni¬ 
versity  of  Wisconsin,  and  from  18s3  to 
1886  he  was  assistant  professor  of 
metallurgy,  later  becoming  professor 
of  mineralogy  and  professor  of  Keolofrj-, 
He  became  president  of  the  university 
in  1903.  In  1909  he  served  as  chair¬ 
man  of  the  Wisconsin  State  Conserva¬ 
tion  Commission.  From  1908  to  1915 
he  was  chairman  of  the  board  of  arbi¬ 
tration  in  the  controversy  between  the 
Eastern  railroads  and  the  Brotherhood 
of  Locomotive  Engineers.  Among  his 
works  are  “The  Conservation  of  the 
Natural  Resources  of  the  United 
States”  and  “Concentration  and  Con¬ 
trol — A  Solution  of  the  Trust  Problem 
in  the  United  States.”  He  was  also 
joint  author  of  works  on  the  iron-bear¬ 
ing  regions  of  Michigan  and  Lake  Su¬ 
perior. 

Philip  W.  Brady,  who  served 
in  the  San  Francisco  city  engineering 
department  continuously  from  1864  to 
1906,  died  in  that  city,  Nov.  15,  at  the 
age  of  76.  After  the  fire  of  1906  Mr. 
Brady’s  knowledge  of  the  surveys  of  the 
city  made  his  services  invaluable  in 
the  restoration  of  the  true  positions  and 
alignment  of  corners  and  street  lines. 

Louis  Blackstone,  division 
engineer  of  the  Philadelphia  &  Reading 
Ry.  for  29  years,  died  recently.  He 
was  born  in  Connellsville,  Penn.,  in 
1849,  and  was  graduated  from  Bethany 
College  in  1870.  He  entered  the  employ 
of  the  Allegheny  Valley  R.R.  as  a  mem¬ 
ber  of  the  engineer  corps.  In  1878  he 
was  made  supervisor  of  the  Pennsylva¬ 
nia  R.R.,  and  in  1889  he  was  appointed 
to  the  post  he  occupied  when  he  died. 

F.  C.  D  E  Guerre,  previously  of 
the  city  engineer’s  office.  North  Van¬ 
couver,  B.  C.,  and  later  with  the  engi¬ 
neering  staff  of  the  Granby  Consoli¬ 
dated  Power  Co.,  died  recently  in 
Vancouver. 

Charles  Erhard  t,  acting 
chief  engineer.  Citizens’  Water  Supply 
Co.,  Newtown,  L.  I.,  died  in  Long  Island 
City,  Nov.  23,  at  the  age  of  38. 

W.  A.  Cowan,  superintendent  of 
the  western  lines  of  the  Canadian  Gov¬ 
ernment  railways,  died  at  Cochrane, 
Ont.,  Nov.  19,  at  the  age  of  40.  He 
was  also  chief  engineer  of  the  district, 
and  had  three  divisions  in  his  charge. 


NEWS  OF  Engineering  Industries 


Priority  Ratings  May  Still 
Be  Obtained 

certificates  Will  Be  Granted  Only 
When  Need  Is  Urgent  and  in 
the  Public  Interest 

Although  existing  priority  ratings, 
with  few  exceptions,  have  all  been  re¬ 
voked,  it  is  yet  possible  to  obtain  rul¬ 
ings  on  urgent  public  business.  Orders 
included  in  circular  No.  58  of  the  prior¬ 
ities  division,  War  Industries  Board, 
dated  Nov.  20,  1918,  supersede  all  pre¬ 
vious  orders,  revoke  former  rulings  and 
explain  exceptions. 

After  Nov.  22,  1918,  all  rules  and 
regulations  heretofore  promulgated  by 
the  Priorities  Division  providing  for 
automatic  priority  ratings  are  revoked 
and  cancelled  but  applications  for  the 
issuance  of  priority  certificates  may 
still  be  made.  The  circular  states, 
however,  that  such  applications  should 
be  made  only  where  the  need  is  urgent 
and  where  it  is  clearly  in  the  public 
interest.  Under  such  circumstances 
priorities  will  be  granted. 

Among  the  activities  classed  as  those 
in  the  public  interest,  orders  from  the 
Navy,  Emergency  Fleet  Corporation, 
railroads,  telegrraph  and  telephone  com¬ 
panies  and  the  War  Department  rank 
first.  The  manufacture  of  farm  im¬ 
plements,  tools  and  machinery,  the 
production  of  natural  gas  and  petro¬ 
leum  with  the  necessary  machinery  for 
distribution,  the  expansion  of  coal 
mines,  coking  plants  and  ore-reduction 
machinery,  smelters  and  furnaces  are 
also  included.  The  Priorities  Division 
requests  the  industries  of  the  country 
to  speed  up  production  and  filling  of 
orders  for  these  purposes,  to  insure 
delivery  when  required  without  the 
necessity  for  priority  assistance. 

The  circular  concludes  with  the  state¬ 
ment  that  the  Priorities  Division  will 
from  time  to  time  promulgate  such  rul¬ 
ings  and  make  such  suggestions  and 
requests  in  connection  with  priorities  in 
the  production  and  supply  of  fuel,  elec¬ 
trical  energy,  labor  and  transportation 
as  the  changing  conditions  may  require. 

Building  Industries  Will  Hold 
Atlantic  City  Meeting 

A  meeting  of  the  National  Federa¬ 
tion  of  Building  Industries  will  be  held 
in  Atlantic  City,  Friday  and  Saturday, 
Dec.  6  and  7.  These  meetings  will  fol¬ 
low  the  reconstruction  conference  and 
will  be  held  in  the  Hotel  Traymore. 

The  notice  states  that  any  association 
of  architects,  contractors,  engineers  or 
manufacturers  and  distributors  of 
building  materials  who  have  failed  to 
receive  formal  notice  are  invited  to 
send  delegates  to  act  for  their  re¬ 
spective  organizations. 


Fore^n-Trade  Statistics  To  Be 
Revised  and  Extended 

A  revision  and  extension  of  the 
monthly,  quarterly  and  annual  foreig^n- 
trade  statistics  published  by  the  bureau 
of  foreign  and  domestic  commerce.  De¬ 
partment  of  Commerce,  are  announced 
to  take  effect  in  the  near  future,  prob¬ 
ably  Jan.  1.  More  than  1500  new  items 
will  be  added  to  the  export  classifica¬ 
tion,  and  the  number  of  import  items 
shown  will  be  materially  increased. 

The  plans  now  nearly  completed  pro¬ 
vide  for  an  enlarged  classification  for 
both  imports  and  exports,  instead  of 
the  two  classifications  at  present  used, 
and  instead  of  the  present  alphabetical 
arrangement  of  items  by  commodities 
there  will  be  a  more  general  assembling 
of  items  under  larger  groups.  Adapt¬ 
ability  to  mechanical  tabulation  also 
has  been  kept  in  mind  in  making  the 
changes. 

A  bill  is  now  in  Congress  providing  for 
the  publication  of  annual  trade  statis¬ 
tics  by  calendar  instead  of  fiscal  years. 

Ship-Engine  Contract  to  Kansas 
City  Manufacturer 

The  United  States  Government  has 
let  a  contract  for  five  marine  engines, 
each  to  cost  $25,000,  to  an  inland  plant, 
owned  by  the  Smith  &  Sons  Co.  of 
Kansas  City,  Mo.,  which  formerly  man¬ 
ufactured  road-making  machinery  and 
is  converting  its  plant  to  make  these 
engines.  The  engines  will  be  made  in 
their  entirety  at  the  plant,  and  the  con¬ 
tract  must  be  completed  by  Jan.  1. 

The  contract  was  accepted  under  the 
condition  that  the  plant  could  be  made 
adaptable  for  production  at  once,  it 
being  necessary  for  the  company  to 
rearrange  its  entire  plant  and  build  a 
new  machine  shop  60  by  300  ft.  in 
size.  The  shortage  of  steel  made  it 
necessary  to  construct  this  addition  or 
extension  entirely  of  wood,  with  only 
about  i  to  1  per  cent,  of  indispensable 
steel.  _ 

Economic  Aid  to  Russia  Through 
a  Government  Corporation 

The  execution  of  plans  to  render 
economic  aid  to  Russia  has  been  in¬ 
trusted  by  the  President  to  the  War 
Trade  Board.  To  carry  out  or  admin¬ 
ister  such  details  of  this  economic  pro¬ 
gram,  in  regions  and  lines  of  trade 
where  it  is  not  possible  to  accomplish 
the  desired  end  through  the  ordinary 
channels  of  trade,  a  corporation  has 
been  established  which  will  be  known 
as  the  War  Trade  Board  of  the  United 
States,  Russian  Bureau  (Inc.)  The 
capital  of  the  corporation,  which  is  to 
be  operated  in  the  interests  of  the  Rus* 
sian  people,  is  placed  at  $6,000,000 


Good  Roads  in  Central  Spain 
Increase  Auto  Traffic 

Improved  Financial  Conditions  .Make 

F.xtension  of  Highways  and  Wider 
Use  of  Motors  Probable 

The  excellent  system  of  boulevards 
and  roads  in  Madrid  and  the  sur¬ 
rounding  provinces  of  Spain  invite  an 
ever  larger  public  to  take  up  motoring, 
according  to  a  recent  commerce  report. 
This,  and  the  improved  financial  posi¬ 
tion  now  occupied  by  the  nation,  with 
its  resulting  increase  in  spending  abil¬ 
ity,  make  a  market  of  increasing  po¬ 
tential  importance. 

Until  1914  France  was  the  pioneer  in 
this  territory  for  high-grade  motor 
cars.  Her  place  as  Spain's  nearest  in¬ 
dustrial  neighbor,  her  ability  to  make 
deliveries  of  automobiles  and  spare 
parts  quickly,  and  the  quality  of  her 
production,  gave  her  the  dominant  po¬ 
sition.  Another  factor  was  the  belief 
that  the  services  of  French  mechanics 
were  essential  to  the  proper  operation 
of  their  cars,  and  another  was  the  ten¬ 
dency  of  Spanish  chauffeurs  and  me¬ 
chanics  to  consider  a  technical  educa¬ 
tion  incomplete  without  a  period  of 
practical  training  in  the  automobile  fac¬ 
tories  of  France.  For  these  reasons 
there  was  only  one  make  of  American 
automobile  in  operation  in  central 
Spain  up  to  the  outbreak  of  the  war. 

Obstacles  Overcome 

The  report  states  that  although  the 
extensive  present  sale  of  American 
machines  is  attributable  to  the  war’s 
interruption  of  trade  currents,  the  suc¬ 
cess  of  the  vehicles  of  medium  and 
better  grades  has  resulted  from  the  ef¬ 
forts  of  several  local  agents  in  intro¬ 
ducing  the  product.  This  result,  it  is 
)  cinted  out,  was  attained  in  spite  of 
certain  serious  obstacles  arising  in  the 
United  States.  American  manufactur¬ 
ers  demanded  payment  f.o.b.  factory  or 
New  York,  and  in  other  ways  displayed 
a  lack  of  interest  in  the  trade,  and  the 
opportunity  for  building  up  the  busi¬ 
ness  in  the  capital  and  in  the  central 
region  of  Spain  was  apparently  a  mat¬ 
ter  of  unconcern.  If  this  passive  at¬ 
titude  on  the  part  of  American  automo¬ 
bile  exporters  persists  when  the  return 
of  normal  conditions  again  permits  of 
European  competition,  it  is  stated  that 
a  rapid  loss  of  present  trade  will  result. 

The  shortage  of  gasoline  and  the  long 
delays  in  receiving  cars  from  the  United 
States  have  already  produced  a  fall¬ 
ing  off  in  the  business  for  1918,  and 
at  the  close  of  the  war  a  determined  ef¬ 
fort  will  be  made  by  French,  English 
and  Italian  automobile  manufacturers 
to  regain  the  lost  market.  The  com¬ 
merce  report  states  that  a  concerted 
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and  vigorous  campaign  of  publicity 
concerning  the  excellence  of  American 
design  and  construction  is  necessary  to 
acquaint  the  Spaniard  with  the  latest 
prognt^ss  in  the  motor-vehicle  industry 
of  the  United  States.  Spanish  require¬ 
ments  and  taste,  it  is  pointed  out,  must 
be  considered  in  building  cars  for  sale 
in  that  country.  Right-hand  drive,  a 
low  chassis,  long  head,  obscure  body 
color,  and  the  indication  of  tire  and 
wheel  measurements  in  millimeters,  are 
among  the  features  deemed  indispen¬ 
sable  by  Madrid  purchasers  of  motor 
cars.  _ 

Barcelona  Invites  America  to  Use 
Her  Free  Port  Facilities 

Reports  indicate  that  America  has 
been  the  first  to  be  invited  to  occupy 
and  use  the  free  port  facilities  of 
Barcelona,  Spain.  The  city  was  made 
a  free  port  by  royal  decree  about  two 
years  ago,  although  actual  construction 
has  not  yet  been  started.  The  work  is 
planned,  however,  and  will  be  com¬ 
menced  on  an  extensive  scale  in  the  near 
future. 

During  the  construction  of  the  free 
zone  a  portion  of  the  ordinary  port  will 
be  set  aside  as  a  free  zone  and  will  be 
ready  for  use  about  the  middle  of 
December. 

The  only  charge  in  the  free  zone  will 
be  for  storage  This,  although  not 
definitely  fixed,  is  not  expected  to  ex¬ 
ceed  J  of  1%  of  the  value  of  the  mer¬ 
chandise.  The  usefulness  of  such  a 
port  in  this, locality  lies  in  its  position 
as  a  distributing  center  for  Mediterra¬ 
nean  and  near  east  ports. 


EmpI  yment  Service  Has  Placed 
2,500,000  Men 

The  United  States  Employment  Serv¬ 
ice,  under  the  Department  of  Labor, 
has  found  places  for  approximately  2,- 
600,000  workers,  from  ^e  time  of  its 
organization  last  January  to  Nov.  1. 
The  employment  service  has  announced 
that  the  number  of  its  officers  has  been 
increased  from  90  to  over  900.  It  is 
expected  that  the  service  will  be  used 
very  largely  in  the  placing  of  dis¬ 
charged  soldiers  and  sailors. 


No  Marked  Change  in  Steel 
Situation  Yet 

No  visible  effect  is  yet  apparent  in 
the  local  steel  situation  from  the  cessa¬ 
tion  of  hostilities,  according  to  reports 
received  from  the  steel  industry.  An 
easing  of  the  tension  is  felt  on  account 
of  the  diversion  of  shell  and  other 
munition  steel  to  other  lines,  but  the 
uncertainty  of  the  future  makes  the 
market  almost  as  inactive  as  when  the 
industry  was  on  a  100  per  cent  war 
basis. 


Bonds  for  Concrete  Street  Work 
Issued  in  New  Zealand 
Bonds  amounting  to  over  $600,000 
have  been  issued  by  the  city  of  Auck¬ 
land,  New  Zealand,  for  the  building  of 
several  miles  of  concrete  street.  This 
improvement,  it  is  stated  in  Commerce 


Reporte,  will  give  the  city  from  12  to 
16  miles  of  up-to-date  streets,  and  there 
is  now  under  construction  or  already 
financed  about  23,000  sq.yd.  of  concret¬ 
ing  on  two  thoroughfares  of  the  city. 
This  class  of  pavement,  it  is  stated,  has 
been  found  very  satisfactory. 

The  report  states  that  the  cement 
plants  of  the  country  are  able  to  sup¬ 
ply  the  necessary  cement  for  this  work, 
bat  that  there  is  an  opening  for  Ameri¬ 
can  concrete-handling  and  other  ma¬ 
chinery  for  use  in  these  improvements. 


Industrial  Development  of 
India  Started  by  War 

New  Plants,  Including  Engineering 
Industries,  Have  Created  Demand 
for  American  Products 

The  demands  of  war  have  started  a 
wide  industrial  development  in  India. 
The  older  activities,  such  as  tanning, 
the  manufacture  of  jute,  and  cotton 
weaving,  have  been  enlarged  and  elec¬ 
trical  appliances  and  machinery  have 
been  introduced.  The  industrial  field 
has  been  widened  by  hydro-electric 
plants,  iron-  and  steel-working  and  en¬ 
gineering  industries  generally,  in  all 
of  which  a  large  amount  of  American 
machinery  has  been  used. 

Shells,  rivets,  bolts  and  nuts  have 
been  produced  on  an  extensive  scale. 
Machines  such  as  were  never  produced 
before  in  India  have  been  made.  A 
company  has  been  started  to  manufac¬ 
ture  brass  and  gun-metal  work.  One 
large  firm  has  manufactured  articles 
formerly  imported,  to  a  large  extent, 
such  as  jute-mill  machinery,  lathes, 
steam  hammers,  winches  and  baling 
presses. 

As  an  indication  of  this  industrial 
activity  it  may  be  noted  that  a  large 
iron  and  steel  company,  whose  plant 
is  located  at  a  town  near  Calcutta,  has 
become  so  extensive  as  to  give  the 
town  the  pseudonym  of  the  “Pittsburgh 
of  India.”  This  development  alone  is 
due  to  the  necessity  of  meeting  the  con¬ 
stantly  increasing  home  and  foreign 
demands.  The  company  is  engaged  al¬ 
most  entirely  on  Government  orders, 
particularly  rails,  but  the  plate-  and 
structural-steel  demand  is  rapidly  de¬ 
veloping  in  connection  with  the  rapid 
growth  of  India’s  shipbuilding  pro¬ 
gram.  The  company  has  a  contract 
with  the  Government  alone  for  supply¬ 
ing  10,000  tons  of  plates  per  annum  for 
10  years,  and  is  constructing  a  mill 
capable  of  rolling  plates  of  any  desired 
length  and  up  to  90  in.  wide.  The 
plant  will  contain  two  sets  of  three- 
high  rolls  with  the  necessary  straight¬ 
ening  rolls.  It  will  have  a  capacity  of 
about  100,000  tons  per  annum.  In  ad¬ 
dition  to  this,  the  company  is  building 
a  large  structural  shop,  in  which  it 
will  be  possible  to  roll  beams  of  3  to  24 
in.,  and  a  new  steel-casting  plant,  in 
which  steel  castings  up  to  36  tons  in 
weight  will  be  poured. 

Other  industries  have  extended  their 
operations  since  the  war  began  and 


are  preparing  to  expand  •  ;i  i,  .  r 
after  the  war.  These  w  ,  ' 

show  the  possibilities  of  the  Uo’ 
and  how  it  has  appealed  to  1  .  l.-i 
Industrial  development  has  :■  a  i,,.. 
regarded  by  many  in  India  as  ilu-  i.,  ,-. 
sary  accompaniment  of  politic  il  / 
ress,  and  it  is  now  regarded  as  !  ,.  • 
that  a  Department  of  Industrv  wd,  i’,’’. 
csUblished  to  supervise  this  expandon 


Business  Notes 


The  Missouri  Valley  Bridge  &  Iron 
Co.,  Leavenworth,  Kan.,  has  been  ap¬ 
pointed  supervising  engineers  for  tlie 
new  engineers’  cantonment  to  be  con¬ 
structed  at  Fort  Leavenworth,  and  also 
for  the  additional  coast  defense  canton¬ 
ment  at  Galveston,  Tex. 

The  John  A.  Stewart  Electric  Co., 
John  A.  Stewart,  president,  formerly 
of  Cincinnati,  Ohio,  has  opened  offices 
in  Chicago  in  Room  1034,  208  South  La 
Salle  St.  The  company  will  handle 
second-hand  machinery,  both  electrical 
and  steam. 

At  a  recent  special  meeting  of  the 
board  of  directors  of  the  Independent 
Pneumatic  Tool  Co.  held  in  Chicago, 
Roger  C.  Sullivan  was  appointed  a  di¬ 
rector,  elected  chairman  of  the  board 
and  member  of  the  executive  commit¬ 
tee,  to  succeed  John  P.  Hopkins,  de¬ 
ceased. 

The  P.  J.  McHugh  Paving  &  Con¬ 
struction  Co.,  Seatth,  has  filed  a  peti¬ 
tion  for  the  terminatir>n  of  the  arti  les 
of  incorporation  of  the  concern.  Mem¬ 
bers  of  the  firm  are  P.  J.,  Frank  and  A. 
McHugh,  and  H.  M.  Hood. 


Trade  Pubucations 


The  Moore  Trench  Machine  Co., 
Rockaway,  N.  J.,  has  published  a  26-p. 
catalog,  6x9  in.,  describing  the  variety 
of  uses  to  which  its  trench-working 
machinery  can  be  put.  It  is  illustrated 
with  half  tones  and  line  cuts. 

“Air  and  Light  in  Foundries  and 
Forge  Shops”  is  the  title  of  a  27-p. 
booklet,  6x9  in.,  issued  by  David  Lup- 
ton’s  ^ns  Co.,  Philadelphia.  It  de¬ 
scribes  and  illustrates  with  half  tones 
and  line  cuts  the  construction  of  sash 
t3rpes  and  roof  formation  manufactured 
by  the  company. 

Two  booklets  have  been  received 
from  the  Great  Western  Cutting  & 
Welding  Co.,  San  Francisco,  Cal.  One 
is  entitled  “Catalog  No.  11,”  and  de¬ 
scribes  and  illustrates  the  Victor  oxy- 
acetylene  cutting  and  welding  appara¬ 
tus;  the  other  is  an  instruction  book  on 
oxyacetylene  cutting  and  welding,  using 
the  Victor  equipment. 


